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EDITORIALS 


A One Man Job 


|) tee rene finds a bad year limping out with 


the prospect of a New Year to come into the 

calendar at a rather slow speed. Casual study 
of the two years passed is ample evidence to the effect 
that men know little of the economic structure of 
world-wide industry. I’ew could see disaster in the 
summer of 1929, although many now call attention to 
storm warnings that were evident then.-- In the two 
years that have written their records since November, 
1929, thousands of predictions have been made and the 
errors have been so numerous that all may be dis- 
carded. 


The petroleum industry has been one of the few that 
has enjoyed increased consumption of its products in 
the period that has come to be known as “the depres- 
sion.” Still the petroleum industry has been unable to 
take advantage of this condition because ills of its own 
structure have been unfavorable. The year 1931 gave 
an increase in gasoline consumption. But the financial 
statements that will tell the record of 1931 will reflect 
little of this condition of favorable consumption of 
gasoline. 

There would be great hope for this industry if the 
1932 consumption of gasoline could be accepted as 
equal to 1931. But no man knows what the next year 
will bring. There is fear that the economic plight of 
this country will finally reduce individuals to the neces- 
sity of restricted use of their automobiles. This fear 
has no basis of fact just as no prediction of increased 
gasoline consumption can be accepted as certain. 


But it seems that the wise course for the petroleum 
industry is to prepare for a reduced consumption of its 
wares. Refinery output geared to a consumption drop 
would be an excellent condition under which to meet 
even an increased consumption. This refining industry 
needs to enjoy that choice situation under which its 
products would be bought rather than sold. During the 
past decade there have been few periods which wit- 


nessed such. For the greater part of this period the 
makers of gasoline have been forced to seek buyers. 
Salesmen have gone forth knowing that tanks were 
overflowing at home. Falling prices have been the 
consequence. 


Only a few days ago several men sat around a 
table in Tulsa and discussed the immediate prospect for 
the petroleum industry. They were considering the 
producing division whose price structure lacks a lot of 
being safe. The figures they had before them left lit- 
tle doubt that a few more weeks of oil going into stor- 
age would result in lower crude oil prices. 


What they said about crude oil applied as well to 
gasoline; for too much gasoline is being made today, 
and that has been true for several weeks. Unless there 
is a check put upon gasoline output quotations are cer- 
tain to fall. Efforts are being made to reduce crude 
oil output and efforts may be made to reduce gasoline 
output. 


In the final analysis the trouble is not one to be al- 
tered by conferences and conventions. It is a one-man 
affair. For each refinery in the United States there is 
one man who can do something about the amount of 
gasoline made. The responsibility finally falls on that 
one man. He is responsible for too much gasoline being 
stored against a weakened price structure. By what- 
ever amount the price structure gives he must accept 
some part of the responsibility. 


Unless there is a turn toward each refinery executive 
managing his own affairs, certainly there will come a 
time when there will be fewer men in authority over 
refineries. Refinery operation has been too long on a 
non-profit basis. Predictions have been frequent that 
certain concerns had to give way before consecutive 
statements of loss, A few concerns have given up, but 
the way refineries continue to operate at a loss amounts 
to a financial paradox. 

Consolidations are the only answer for extended 
periods of failure to show a profit. As is said of securi- 
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ties, refining plants will “pass from weak to strong 
hands.” In the case of refineries, however, it may be 
only the customers of the weak concerns which pass 
into stronger hands. All the gasoline needed for the 
United States could be made in fewer refining plants 
than now exist. So long as there is a tendency to run 
an excessive plant capacity near its peak, there is a 
prospect for part of the plant capacity to be discarded. 


Proud of the Old Bus 


ASUAL travel leaves no doubt that the average 
»S life of the American automobile has been 

lengthened. No longer is there a disposition to 
give up one automobile in favor of another for the rea- 
son that the new model has a one-piece windshield, 
whereas the old one was made with two pieces of glass 
in front of the driver. 

There is a warning in this for the technical staff of 
any refining concern. The anti-knock rating of gaso- 
line may be raised and lubricating oils may be made to 
stand highway speeds of 60 miles an hour and higher. 
But there are fewer cars per 1000 to take advantage of 
these products. 


Whenever the pendulum swings the other way and 
the disposition is to give up the old cars it will be time 
enough to lay stress on fuels for higher compression 
ratios and lubricants for higher speeds. Right now the 
average American is disposed to be proud of the age 
of his automobile instead of ashamed of the model. 


There should be gasoline of adequate octane number 
for the later cars and there should be lubricants for 
the car that is put over the road faster than 60 miles 
an hour. But the bulk of the market will not be found 
from such automobiles today. The motorist is travel- 
ing around 40 miles an hour and satisfied with his 
speed. 


Cost of Keeping Step 


r SX HOSE who follow the trend of science must 
listen to tales fantastic and accept them as true. 
Ten years ago there were reports that 50 per cent 
recovery of gasoline was possible from crude oil. Many 
did not believe these reports. But straight distillation 
and cracking processes have put 50 per cent recovery 
far to the rear at this time. 

Now the goal is 75 per cent gasoline recovery of 
exceptional anti-knock quality and with over-all cost so 
low that the figure hardly bears mentioning. But this 
is no fairy tale. The accomplishment is not common 
but it is a fact. 

It would seem that the day has come when refineries 
are to be built instead of being put together. Units 
that will handle 5000 barrels of crude oil a day seem 
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but little larger than the receiving houses of 10 years 
back. Total heat cost is but little more than the cost of 
waste heat of that period. 

A lot of the refining capacity of the world is obso- 
lete today and it will have to give way before the ad- 
vance of the engineer long before heat and corrosion 
have had their time to do full damage. It seems like an 
expensive race with a treasury called upon to finance 
new equipment which must replace equipment that still 
offers service as good as that for which it was built. 

Keeping up with scientific development seems impos- 
sible. Keeping in touch is a breath-taking thought. But 
to stay behind can not be tolerated. 


A Good Asset 


HE petroleum industry should be grateful for 
the public favor it holds. Not many years back 
each political thrust at this industry found the 

public ready to applaud the efforts of the state. 

Only recently the Attorney General of Texas filed 
ouster proceedings against 15 oil companies. In Okla- 
homa the governor is bent on gaining the greater part 
of tax funds from taxes on corporations. 

Expressions of civic bodies as well as individuals 
leave no doubt that the public looks with disfavor on 
moves to disrupt the methods the petroleum industry 
now uses in its activities. 

This public esteem is one of the leading assets of the 
petroleum industry. It cannot be listed on a balance 
sheet and a definite value in dollars set opposite. But 
it is something of value and can be made to return 
profit. The petroleum industry should hold fast to 
the favor it now has and strive to build into greater 
bulk. 


Well Bolstered 


NVESTORS frequently ask the question: “What 
| is a surplus for?” Usually they ask the question 

when some corporation has failed to pay a divi- 
dend despite a statement showing ample cash surplus. 

Without attempting to settle the question of whether 
cash reserves should be paid as dividends in a period of 
scant profit, it does seem pardonable to observe that an 
ample cash reserve does have one specific job: It as- 
sures that a corporation will remain in business. 

The balance sheets of the petroleum industry reveal 
some concerns whose surplus in cash and securities 
seems excessive. Stockholders may feel that they should 
continue to draw upon this regardless of present profit 
from operations. But such stockholders can get no little 
consolation from the knowledge that the concerns so 
bolstered with cash will not be forced to surrender 
necessary activity. 
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Salient Oil Industry Factors for October, 1931, Expressed in Per Cent of 
October, 1930. Heavy Line (100) Represents October, 1930 
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Oil Industry Barometer—October, 1931 
Index of Salient Factors—Current and Cumulative 
: This Month 10 Months Ending Oct. a" ‘ 
—- Last Year This Year Index (1) Last Year This Year . (ay 
1 Daily Average Crude Production (Thous. Bbls.)..... 2,351 39 100 2,510 2,317 92 
2 Total Crude Stocks. (Thous:; Bbt6.) i606 6 <i oa Se toes 518,736 462,000 89 518,736 462,000 89 
3 Refinery Crude Runs (Thous. Bbls.)................. 74,016 75,675 102 785,556 749,534 95 
4 Crile imeports. fr meues: Teed. iis cana cise ins os 5,061 4,106 81 52,935 39,331 74 
5 Crude Exports - CEROUS. SW) 6c occ ods secs co sceccss. 2,167 2,389 110 20,601 22,026 107 
6 Posted Price 36 Grav. Mid-Cont. Crude (Per Bbl.) (°) $1.21 $.62 $1 $1.28 $.59 46 
ae RR ra er oe rr Pe rer ee 1,199 1,223 102 16,624 9,546 57 
SB Can Wee Ce a sia wes ea cies a vtkes 587 849 145 9,218 5,226 57 
9 Initial Crude Production (Thous. Bbls.)*............ 615 5,630 915 7,924 24,033 303 
10 Gasoline Production (Thous. Bbls.)................. 37,400 38,582 103 372,684 365,700 98 
ll Gasoline Yield—Average Per Cent of Crude (*)...... 44.21 46.05 104 41,95 44.12 105 
12 Domestic Gasoline Consumption (Thous. Bbls.)..... 32,267 35,051 109 334,705 342,144 102 
13. Gasoline Imports (Thous. Bbls.).................... 1,620 1,181 73 14,884 12,242 82 
14 Gasoline Exports (Thous. Bbls.).............++2005- 6,323 3,461 55 57,500 39,398 69 
15 Gasoline Stocks at Refineries (Thous. Bbls.)........ 38,624 36,356 94 38,624 36,356 94 
16 Refinery Price U.S. Motor Gaso.—Group 3 (Cents) (*) 6% 3% 55 634 4 59 
17 Natural Gasoline Production (Thous. Bbls.)......... 4,405 3,345 76 44,043 36,085 82 
18 Natural Gasoline Stocks (Thous. Bbls.)............. 2,356 2,577 109 2,356 2,577 109 
19 Price Grade “A” Natural Gasoline, Group 3 (Cents) (*) 5%4 44 74 534 3% 61 
20 Imports of All Refined Oils (Thous. Bbls.).......... 3,800 3,939 104 37,372 33,350 89 
21 Exports of All Refined Oils (Thous. Bbls.).......... 11,807 8,057 68 115,296 84,799 74 
22 Total Stocks of All Oils (Thous. Bbls.).............. 674,378 616,176 91 674,378 616,176 91 
Weighted iden. Gi Saey soos. cise o's adn Sus aces dices op ote Mee ck 161 owth eur 109 
Weighted Index: of Demme... oi... cc cous ce oies ea. Oe aha Aree 89 Sade panes 89 
Weighted Tudes OF Pricets 2. oc ie Oe “Ke 60 Py eg pets 55 


*Exclusive of Rocky Mountains. (4)—Last Year—100. 1 7, 
(")—Weighted Average. (?)—Monthly Average. See Economics Reviewed for 
(*)—Straight run and cracked gasoline only. November on Page 124 












Sodium Plumbite Recovery 


Combined With Continuous 
Treating System 


By J. C. ALBRIGHT 


of Texas is more difficult to treat than that in 

other sections of the country. In order to 
process it at a minimum cost, the treating solution must 
be so handled that it may be used continuously without 
dumping. Skelly Oil Company has built and is operat- 
ing a continuous sodium plumbite treating plant in its 
No. 1 gasoline plant at Skellytown that has reduced the 
cost of processing the various grades. 

The incoming gas has a content of 40 grains of hy- 
drogen sulphide to 100 cubic feet, and the various 
grades of gasoline manufactured from it require differ- 
ent amounts of chemicals. The aviation grades require 
more than the lighter products, while each is easier to 
treat and may be done more economically during the 
fall, winter and spring than during the hot summer 
months. During the summer months of 1931, on an 
average treat of 300,000 gallons, including two grades 
of aviation, the special butane blend and the straight 


IN cr tess gasoline produced in the Panhandle 
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treating plant, Skelly Oil Company, Skellytown, Texas 


naturals, the cost was approximately 36 cents per 1000 
gallons. During the week ending October 11, the cost 
of the various grades averaged 25 cents per 1000 gal- 
lons. Aviation costs vary from 35 to 45 cents, depend- 
ing upon seasonal temperatures. Likewise, the lighter 
grades, BB and AA cost on an average of 25 to 30 
cents per 1000 gallons. 

When the system of treating the district production 
of natural gasoline by the sodium plumbite method was 
installed, it was intended to utilize the solution in such 
manner that the maximum gallonage could be processed 
before it became necessary to dump the treating agent. 
The cost of treating the gasoline due to the necessity 
for frequent dumping ef the saturated solution was pro- 
hibitive, so it became evident that some method of re- 
conditioning the solution must be devised. Through 
the efforts of the gasoline department with the various 
branches co-operating, management, operating and field 
men, together with the engineering department, a plant 
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was devised and erected that has achieved the results 
shown above. 


TREATING SYSTEM 

As the plant now stands, it consists of three plumbite 
tanks, two for conditioning and one for storage of a 
conditioned charge. One tank for making up caustic 
solution for pre-washing the gasoline. Two contacting 
tanks which contain the charges of caustic and plumbite 
in circulation and two settling tanks which act as scrub- 
bers. Each system is separate from the other, and the 
gasoline may be washed with caustic and placed in 
storage in that condition if found expedient, or it may 
be treated continuously by passing through the two sys- 
tems in series. Only in extreme instances is the gaso- 
line passed through the pre-caustic contactor without 
continuing with the treatment. 

In operation, the gasoline after being manufactured 
is trapped from the plant accumulators directly to sour 
storage. From that battery, the gasoline is picked up by 
a three-inch Westco turbine pump which discharges it 
under approximately 95 pounds pressure through the 
contact column on the caustic pre-wash tank. This 
column is set just outside the tank in the form of a 
loop. Rising near the base of the tank from a three- 
inch line, it is swedged just above the connections at 
the tank to six-inch. In this six-inch section are placed 
three Duriron cast mixing nozzles set equi-distant from 


each other. Swedged back to three-inch, the column 
returns downward to the tank connections where the 
solution and gasoline are admitted to the tank in inti- 
mate contact. Three-inch Barco stops are placed in the 
column and tank connections in order that the column 
may be by-passed or removed for inspection or cleaning. 

As the gasoline from the sour battery is being 
pumped into the contact column, caustic is forced into 
the stream in process by a two-inch Westco pump which 
picks up the caustic from the base of the tank. This 
solution is contained in the base of the tank and is 
circulated continuously through the contact column. 
Separation is effected by the difference in the specific 
gravity of the two liquids, naturally the gasoline being 
much lighter separates from the heavier caustic before 
reaching the top outlet of the tank. To guard against 
the possibility of the gasoline carrying caustic past the 
pre-wash unit, a settling tank is set just beside the one 
on which the contact column is placed. Gasoline leav- 
ing through the top of the contact tank is carried 
through a three-inch to the top head of the settling 
tank or caustic scrubber. A six-inch flanged connection 
was placed in the head, through which the three-inch 
is continued down into the tank through a six-inch 
swedge. Final separation of the gasoline from the caus- 
tic is obtained in this tank. Two connections are placed 
in the head of this scrubber through which the washed 
gasoline may be drawn. One leading to the storage in 
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which washed gasoline may be stored, and the other 
line leads to the sodium plumbite contact column. 

Under the system pressure, without the necessity of 
utilizing an additional gasoline pump, the gasoline passes 
directly to the doctor treating column. Connections are 
placed in this line before entering the contactor through 
which a split stream is led to the sulphur tank where 
elemental sulfur is dissolved in sufficient quantities to 
obtain effective precipitation of the decomposable sul- 
fur compounds extracted from the gasoline. The line 
carrying the sulfur laden gasoline passes back to the 
main line carrying the pre-washed gasoline to blend 
with it as it enters the contact column on the sodium 
plumbite tank. The. gasoline and sodium plumbite are 
contacted in a riser identical in construction to the one 
on the caustic circuit. 

RECONDITIONING PLANT 

A two-inch Westco turbine pump picks up the sodium 
plumbite solution from the base of this tank, circulating 
it continuously through the contact column as the gaso- 
line passes from the caustic set-up. To preclude the 
possibility of the doctor solution being carried over in 
suspension with the treated gasoline, a scrubber was 
placed beside the tank in the same manner as that in 
the caustic circuit. The gasoline enters the scrubber 
near the base in this tank, and leaving through a con- 
nection placed in the top of the tank. As it passes from 
this scrubber, the gasoline is sweet and free from cor- 
rosion in condition to be stored in the sweet battery or 
loaded for shipment. 

The sodium plumbite recovery system is placed in a 
building which contains the treating pumps. Originally 
three six by twelve open top tanks were installed for 
this purpose. One of them is used in making up the 
fresh caustic solution for the pre-wash, while one next 
to it is utilized for a fresh charge of doctor solution, or 
a charge that has been recovered. The other tank was 
intended to be used as a reclamation tank, but after 
being in operation a short time, it was found advisable 
to install the fourth tank. This was set up outside the 
building and is used as a receiver for the spent sodium 
plumbite as it is drawn from the system. 
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As the sodium plumbite in circulation becomes inef- 
fective it is drawn from the system by changing the 
manifold on the pump so that instead of being thrown 
in contact with gasoline, it is led to this tank outside 
the building. As soon as it is all drawn away, the fresh 
charge which is in readiness is placed in the circuit 
and treating is continued. The spent doctor carrying 
the precipitated decomposable sulfur compounds taken 
from the gasoline has its initial treatment in this tank. 
This tank is provided with a steam coil placed near the 
bottom. Steam is admitted to this coil from one side of 
the tank, while on the opposite side the discharge con- 
nection is placed. On the outside connected to the 
discharge line is a steam trap which maintains fresh 
steam in the coil by removing the water as it is con- 
densed. A temperature of 120° F. is maintained on the 
solution while it is being treated. A perforated spider 
is placed in the bottom of the tank for agitation and is 
supplied with air by a Connersville size 22 blower. As 
the treatment continues, the operator is careful in ad- 
mitting the full stream of air in the beginning to pre- 
vent the solution from boiling over. As soon as the 
small amount of gasoline vapors are removed, boiling 
ceases and the full stream of air is Llown through the 
mass. The treatment is continued outside the building 
for a period of 2% hours, after which it is transferred 
to the conditioning tank in the building. This tank is 
fitted in the same manner as the one on the outside, 
having a steam coil and blowing spider placed in the 
base. The solution receives a further treatment of 2% 
hours at the same temperature. 

After the conditioning period, the solution is trans- 
ferred to the make-up tank where sufficient caustic and 
litharge are added to bring it back to the original grav- 
ity. It has been found that in this plant efficient treat- 
ing may be carried out if the solution is at or near 18° 
Be. In this manner, a fresh charge of doctor solution 
Since the system has been in 


is available at all times. 
operation no solution has been dumped to the sewer. 
The only thing that has been drained is a small amount 
of sludge from the contactor tanks. 
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Plumbite treating plant of Skelly Oil Company, Skellytown, Texas 
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Safeguarding High Pressure 


Equipment 


By LUIS de FLOREZ 





ROCESSING petro- 
P leum oils under pres- 
sure has always been 
a hazardous operation. Per- 
the danger 
heretofore has been its own 


haps obvious 
safeguard, for it has led to 
rigid methods, 
strict discipline, in addition 


inspection 


to extreme care in process- 
ing. 
From the standpoint of 
design and material, much 
progress has been made; but 


with the advent of corrosive 





N his discussion of the pre-drilling 
[vt of safeguarding high pres- 

sure equipment at the recent annual 
meeting of the American Petroleum In- 
stitute, Mr. de Florez stated that only 
nominal fees will be charged for its use. 
These fees, he explained were only for 
the purpose of covering actual expense 
of carrying on the work; and such reve- 
nue as may be accrued will be utilized for 
the collection, compilation and further 
distribution of information serving to 
promote safety in high pressure work. 
Patents are held by Mr. de Florez. 


method now in successful 
which has 


reduced the hazard of failure 


use, materially 
on pressure stills. The meth- 
od which appears to be 
simple and comparatively in- 
expensive, has been devel- 
oped after much thought and 
effort, and is now widely 
used by several of the large 
oil companies who have 
largely contributed to its de- 
velopment. The general idea 


is simple, as will be seen, 





but experience shows that 





charging stock, high veloci- 
ties in conduits to inhibit 
carbon formation, and processing the less favorable 
stocks, even the best design and skillful choice of 
materials are not entirely adequate to insure safety 
and increased reliance must be placed in the added 
inspection and routine care. 

We now know how to make runs of the order of 
2000 hours in the case of cracking units, and improve- 
ments in processes permit the use of charging stocks 
which were formerly not considered favorable for 
cracking. Modern cracking units are often called 
upon to make a definite product from residual oils 
and heterogeneous refinery mixtures which may be 
highly corrosive. The tendency seems to be, in fact, 
to make the function of cracking units one of general 
utility instead of a specialty operation on selected 
stocks as in former years, when cracking was limited 
to a comparatively smaller part of refinery operation. 
Today the tendency is to turn into gasoline anything 
that cannot be sold and the cracking units are called 
upon to perform this operation. 

Since these conditions prevail and will, in all prob- 
ability, continue along this trend, it is evident that 
methods must be developed to supplement the usual 
inspection and drilling of vessels and conduits to off- 
Set conditions which are constantly becoming more 
severe. 


The purpose of this article is to describe such a 


proper technique is neces- 
sary and improper use may destroy its usefulness. 

The method consists essentially of preparing small 
spots in conduits or vessels where failure may occur 
harmlessly but giving indication of wear while there 
is still sufficient metal to operate with safety until 
such time as the plant may be shut down. 

This is accomplished by drilling the walls of the 
equipment with small holes at fairly close intervals 
to a depth determined by the lowest safe bursting 
limit. When corrosion or erosion occur to thin the 
wall of the container, leakage will be evidenced at 
these drilled points, giving warning that a safety 
limit has been reached. 

The size and shape of the holes and their position 
and number are of great importance and have been 
the subject of a great deal of study (and will con- 
tinue to be), as usage furnishes experience. 

It has been found that the most satisfactory shape 
for the hole is cylindrical with a sharp conical bot- 
tom, the size of the cylinder being one-eighth to one- 
fourth inch in diameter and the angle of the cone 45 
to 60 degrees with the horizontal. The conical bot- 
tom of this hole permits the leakage to take place 
when the metal wears away at a minimum rate at 
first, gradually increasing to the full bore of the hole 
if, by any chance, it is not observed with reasonable 
promptness. The increasing diameter of the hole in- 
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Method of drilling transfer line from a large vertical heater to the first tower 


sures the dislodging of any obstruction which may 
form which might interfere with the leakage. The 
holes are drilled through the metal until the point 
of the cone reaches the predetermined safety line, 
usually one-half of the thickness of the original wall, 
the depth being regulated by a stop on a drill which 
has been shaped to the desired cone bottom. 


SPACING 


The spacing of the holes around the conduit has 
been a matter of discussion and it has been generally 
conceded that where there is a possibility of spotty 
corrosion the only safe course lies in drilling the tube 
at regluar intervals around its periphery and not at- 


tempting to drill only in the spot where corrosion is 
most likely. Several instances have indicated that 
mistakes might be made in assuming the point of 
maximum corrosion and the wearing of the walls 
progress to an unsafe degree without giving proper 
warning. For instance, in one case, as shown by the 


accompanying photograph, the corrosion spot oc- 
curred at the beginning of the bend and not in the 
central portion. It has also been found that in 
straight sections of pipe wear is observed just be- 
yond the flanges, although the point of maximum 
wear may sometimes occur 30 or 40 inches from this 
point. Just why corrosion spots occur is not entirely 
clear although it seems that they are generally 
caused by turbulence which wipes the surface clean 
and permits corrosion to become more effective in 
this locality. Uneven composition of metal or sur- 
face, which is also undoubtedly a factor, cannot, as 
a rule, be detected in pipe inspection, and makes it 
necessary to drill according to pattern rather than in 
accordance with logic. 

In straight line pipe it is considered desirable to 
drill at regular intervals all around the pipe, usually 
at two points 180 degrees apart, the next two holes 
being drilled with their axes at right angles to the 


preceding pair. The spacing between each pair of 
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This drawing illustrates the type of hole and the general method of drilling pipe for safety 

















1931 


DECEMBER, 1931 


A Gulf Publishing Company Publication 


77 











A section of pipe which has suffered spotty corrosion and in which walls were 
sufficiently worn tc expose safety drilling and give indication of possible failure. 








holes is made from six to 14 inches, which appears to 
cover the area of the pipe sufficiently for safety. 
There is no objection to putting the holes even 
closer, but the above spacing seems to be adequate 
and not unreasonable. It is obviously a tedious mat- 
ter to drill pipe in the fields with accurate holes, par- 
ticularly when, as in many instances, scaffolding is 
required and the unit must be shut down for the 
operation. Where it is necessary, of course, this may 
be done and the spacing modified to suit conditions. 

In order to obviate this difficulty and expense, pro- 
visions have been made to supply predrilled pipe and 
tubing in regular lengths which can be substituted 
for regular pipe on all important lines. The use of 
this pipe on new work will provide the necessary 
safety at very little additional cost. 

In the case of bends, it is felt that predrilled pipe 
may be used in spite of the fact that some distortion 
of the holes will occur. The necessity for a large 
number of drillings in any system of piping is es- 
sential to safety and as long as the distortion of the 
holes does not preclude their proper functioning it 
is felt that the reduction in labor insures the re- 
quisite number of drillings and minimizes the ten- 
dency to wide spacing to save cost, which may not 
completely safeguard the system. 


STILL TUBING DRILLED 

The use of drillings has also been extended -o still 
tubing within the furnace. It is particularly valuable 
in indicating the thinning of tubes toward the ends, 
where this usually occurs to the greatest extent, and 
thus gives an indication of the strength of the roll- 
ings in the header boxes. Many instances have oc- 
curred where tubes have become so thin at the ends 
that the rolled portion in making the joint with the 
return bend has collapsed, blowing off the header, 


which always results in a serious fire. Drilling the 
tubes a foot or two inside the headers would give an 
indication long before the danger point would be 
reached. 

Tubes, however, do not always wear at the ends 
and, again, there are sufficient instances of thinning 
of the walls in the center section to make it worth 
while drilling the whole tube although the spacings 
may be made larger than in transfer lines or vapor 
lines. 

It seems to be the opinion of a number of opera- 
tors, including the writer, that if holes are provided 
in the tube, where a swelling occurs, a pin hole fail- 
ure will be evidenced at the drilling before the pipe 
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This drawing illustrates the present standard dimensions 
in spacing the various size pipes 
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swells sufficiently to split, which would be obviously 
advantageous. 

The question of the effect of the drilling described 
on the strength of tubing in conduits, of course, has 
arisen, and it seems evident from study that on pip- 
ing of any size which might be used for refinery 
equipment, the holes do not materially affect the 
strength due to any tendency of localizing stresses. 
The actual amount of metal removed from the wall 
of the pipe is only a fraction of a per cent of the total 
and from an arithmetical point of view is negligi- 
ble. For instance, even if holes should be placed as 
close as four inches apart on a four-inch pipe, the 
area of four one-eighth inch holes, which is .049 
square inch in comparison with 54 square inches is 
obviously negligible even though no account is taken 
of the metal between the bottom of the hole and the 
inside of the pipe which, of course, has not been re- 





moved. 
DRILLING INSULATED LINES 


A factor which has to be taken into account in 
actual operation is the method of insuring that the 
leakage between holes can be observed with in- 
sulated lines. This can be accomplished in a number 
of different ways. Where comparatively few holes 
are used, a small piece of tubing may be tack welded 
on the pipe and extended through the insulation. The 
insulation may be put on in the usual way, breaking 
it up into sections of six to eight feet in length, sep- 
arating these by tin dams. In the latter case, if a 
leak occurs, the insula- 
tion will become impreg- 
nated with oil and show 
up, either from smoke or 
dripping, in sufficient 
time to permit the equip- 
ment to be shut down. 
Other methods also have 
been devised, the prob- 
lem being simplified 
since ample time is avail- 
able to notice failures 
before the ultimate dan- 
ger point of the conduit 
is reached. 

It will be evident that in 
the past the idea of using 


Vv 


REFINER AND NATURAL GASOLINE MANUFACTURER 








DECEMBER, 1931 


fusible links or safety plugs to act as a warning of 
dangerous conditions has been given recognition but 
up to the present nothing has been devised to safe- 
guard piping and tubing, in the oil industry, and re- 
move the enormous hazard of failures in conduits 
under increasingly difficult duty. If we analyze the 
cracking still installation, or in fact any distillation 
equipment, we will realize the immense amount of 
piping involved and the corresponding necessity of 
avoiding failures to protect the lives of operators, to 
say nothing of equipment. The use of such devices 
as screw plugs or even periodic drilling is evidently 
inadequate and it seems evident that the only real 
safeguard can exist in some method which can be 
applied indiscriminately along the whole length of 
important conduits without weakening the structure 
and at reasonable cost. 

Within the past year or two the writer has had oc- 
casion to witness, in many instances, the effect of 
spotty corrosion the erratic nature of which, coupled 
with the evident hazard and destruction caused by 
failures have led to the development described. A 
good illustration of a dangerous corrosion spot is 
shown in the accompanying photograph where the 
drilled hole indicated a pending failure. The sample 
was cut from a piece of six-inch diameter pipe which 
had been in operation about 6000 hours. The spot 
occurred on the outer wall of the bend but not in the 
center of the sweep where the metal probably would 
have been drilled for inspection. As a matter of fact, 
at the center of the bend 
the metal was virtually 
unaffected. A serious ac- 
cident was_ probably 
averted by the use of 
the drilling and up to 
date there are seven re- 
corded instances of this 
nature at hand. 

Work is now in prog- 
ress on accumulating 
data on best standards 
for size of holes and 
spacing and the applica- 
tion of the method to fa- 
cilitate its being put into 
practice. 


Application of drilling to high pressure 
piping on Cross still 
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Clay Volume and Vapor Velocity 





Govern Color and Gum 


By R. E. 


with the operation of a Dubbs cracking unit 

with a Gray Tower installation have been made 

at American Refining Properties plant. These ob- 
servations were made in reference to runs using dif- 
ferent volumes of clay in the tower and for the pur- 
pose of determining whether under conditions pre- 
sent at this plant a large or small amount of clay 
in the Gray Tower would produce desired results. 
The cracking plant operates on north Texas 
topped crude of 20 to 22 A. P. I. gravity. With a 
usual transfer temperature of 920° F and 160 pounds 
plant pressure. The initial boiling point on the 
charging stock is 500° F. with eight per cent over 
at 550° F. It is of asphaltic base with 0.375 per cent 
sulfur. The unit consists of the usual licensed plant 
combined with a flashing system and the Gray 
Tower. The cracking furnace instead of having 72 
tubes has been changed to 78 tubes and the flow has 


S wis interesting observations in connection 


GOODE 


been partly reversed enabling an increase of 150 bar- 
rels capacity. With this change there is an addi- 
tional advantage of a longer soaking time in the 
tubes. The reaction chamber is 10 by 30 feet, con- 
nected with the dephlegmators, flash tower and 
pumps. From the dephlegmators a connection is 
made to the six by 40 foot bubble tower, containing 
10 bubble plates, which serves to revaporize and 
break up the pressure distillate from the dephleg- 
mators, into gasoline and gas-oil. The end point of 
the condensate from this bubble tower runs approxi- 
mately 410° F. On leaving the bubble tower the 
vapors enter the clay tower at the top at a temper- 
ature of 400° F. The clay tower is a converted 10 by 
30 foot reaction chamber. Operation of the clay 
tower depends on the quantity of superheated steam 
used in the bubble tower. The superheated steam is 
used in the bottom of the bubble tower and removes 
most of the gasoline from the gas-oil. The gas-oil 
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Flow Diagram of Vapor Phase Treating 
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Dubbs Plant With Gray Tower at Left 


after this operation containing about 15 per cent of 
heavy end-point gasoline. To remove this the gas- 
oil is charged through a bubble tray reboiler eight 
by 25 feet containing six decks, where the remaining 
gasoline is fractionated out leaving a gas-oil of 
415° F. initial boiling point. The heavy end point 
gasoline is used as a reflux over the dephlegmators 
and bubble tower. 


PROCESS STEPS 

The vapors on passing downward through the 
clay tower are under the normal plant pressure of 
160 pounds and at a temperature of approximately 
400° F. Usually about 250 gallons per hour of fin- 
ished gasoline is fed back over the clay tower pre- 
venting the retention of separated polymers and tend- 
ing to lengthen the life of the clay. The separated 
polymers are dropped out at the bottom of the clay 
tower into a polymer drum whence they are refluxed 
back over the first bubble tower. The vapor phase 
gasoline leaving the clay tower is passed through a 
small knock out tower of 18 by 42 inches and into a 
final bubble tower 42 inches by 21 feet, containing six 
bubble decks, where, by using the right amount of 
reflux the end point of the gasoline is controlled 
while at the same time any entrained polymers are 
removed. The end point of the finished gasoline is 
controlled for a maximum of 395° F., with the grav- 
ity of approximately 60.0 A. P. I. On this gasoline 
the octane number will have an average of plus 76. 

A typical Engler distillation on the finished gas- 


oline when using a 30-ton charge of clay in the tower 
is as follows: 


WU Reciee wean 90° F. Be cviccdinaaee a 

10 cc’s over at 128° F. 
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The Dubbs unit at this time showed the following 
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The gasoline, because of its high anti-knock rat- 
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ing, commands a premium on the market. The gas- 
oil is sold for furnace oil and use in Diesel engines. 
Residuum is used for fuel purposes and the gas is 
charged to the absorption plant, thence to refinery 
fuel. 

These conditions are usual with the charge of 30 
tons of clay to the Gray Tower. The highly suc- 
cessful operation of the plant on the original 30-ton 
clay charge prompted the management to operate 
the plant with small charges of clay so that some 
practical knowledge could be gained in respect to 
future economical operation of the plant. The results 
that were obtained in the finished gasoline on smaller 
charges indicated that better results were possible 
with the gasoline in respect to stability of color and 
formation of gum, when the full 30-ton charge of 
clay was used in the tower. The original 30-ton 
charge of clay before the tests on smaller amounts 
were made was used over a period of 12 months with 
no indication that the clay was deteriorating in de- 
colorizing value and at the last very little gum was 
formed in the gasoline on treating and storing. 

In using the various amounts of clay the results were 
as follows: (a) Using a 30-ton charge of clay the 
gasoline recovered showed a continued improvement 
up to the time of removal of the clay. The color of the 
gasoline was plus 30 Saybolt, average gum reading 10 
milligrams in 100 cc’s of gasoline, no tendency to cloud 
on exposure to sunlight. Ease of sweetening. 

Using the 15-ton charge of clay in the tower the 
results were: (b) Comparatively good results were 
obtained in the gasoline. The clay processed gasoline 
was 30 color, average gum reading 18 milligrams in 100 
cc’s of the gasoline, some tendency to cloud in sunlight. 
The gasoline reacted with the sweetening reagent easily. 
The use of the 15-ton clay charge covered a period of 
a little less than three months. 

Using the 7.5-ton charge of clay in the tower the 
results were: (c) Unsatisfactory results were obtained. 
The color of the gasoline recovered in the first few 
hundred barrels through the clay was 28 to 30 Saybolt 
but rapidly the color was lowered after more gasoline 
was processed. The gum readings were high and there 
was considerable tendency to cloud. There was con- 
siderable quantities of H2S in the gasoline. 

The use of the 7.5-ton clay charge was for a period of 
less than 30 days. 

In vapor phase clay treatment of the gasoline there is 
a period of three to four days using fresh new clay of 
high end point gasoline. At this time there is an ef- 
florescence or bluish cast in the gasoline which soon dis- 


appears. This period usually covers a throughput of 


approximately 20 barrels per ton. The gum that is pro- 
duced in the gasoline is of the hard type with a varnish- 
like glaze which is not objectionable. The life of the 
clay is considerably lengthened by careful steaming and 
the washing back over the tower with gasoline. 
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Through this original charge of 30 tons of clay 
there was processed a total of 186,797 barrels of gas- 
oline, or 6227 barrels per ton. This clay was then 
dropped out of the tower and a charge of 15 tons of 
clay was charged back to the tower for a test. 


THREE TEST RUNS 


Through the 15-ton charge of new clay a total of 
35,522 barrels of gasoline was processed, or 2368 bar- 
rels per ton. This clay was then dropped out and 
714 tons of new clay charged back into the tower. 

Through the 714-ton charge of clay there was proc- 
essed a total of 12,555 barrels of gasoline, or 1674 
barrels per ton. 

A close check was kept on each operation of these 
charges of clay as to octane number of the gasoline, 
color stability and gum formation. On the last 
charge of 7% tons of clay, toward the end of the 
test there was a sudden increase in gum, the color 
of the gasoline became very unstable and there was 
an increase of hydrogen sulphide in the gasoline. 
This terminated the tests and the dropping-out of 
the old clay and charging back with 30 tons of new 
earth. The new earth through which at this writing 
more than 800 barrels per ton have been processed 
is giving the same results as did the first charge of 
30 tons. In all instances 30/60 mesh Florida clay 
was used in the tower. 


The comparative results on the different charges 
of clay used are as follows: 


ORIGINAL 30 TON CLAY CHARGE 
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Large Unit Added to West 
Coast Cracking Capacity 


of a 10,000-barrel cracking unit at its Avon re- 

finery, near San Francisco, further emphasizes 
the trend toward cracking on the Pacific Coast. The 
new unit, perhaps the largest single installation of its 
kind yet built, incorporates several original ideas and 
is extremely flexible from an operating standpoint. 


Tec recent completion by Associated Oil Company 


A modified form of the Tube and Tank process is 
employed, in that the arrangement of certain parts of 
the unit does not strictly follow the more conventional 
design. Such changes as horizontal reaction chambers, 
special safety features and increased concentration of 
control give the unit an original touch. 

Cracking on the Pacific Coast is still in its infancy, but 
more exacting gasoline specifications have caused re- 
finers to turn toward this process as a possible solution 
to certain problems. The economic aspect has also played 
an important part in the increased cracking operations. 
The shifting of stocks and change in the gravity of oil 
produced in certain districts have altered gasoline re- 
quirements, while the high compression motor has at 
last made itself felt in a state where the crude makes 
a natural anti-knock gasoline. 

The flow chart of Associated Oil Company’s new 
cracking unit does not differ radically from the average 
installation, but the unique arrangement of certain equip- 
ment does necessitate original changes to meet local 
conditions. Experiments have also been valuable in 
deiermining the best methods of handling the flow. 

The unit is now operating on 17 gravity residuum 
and the gasoline recovery has been most satisfactory. 
The residuum is pumped first to the partial condenser 
on top of the fractionating tower, where it picks up 
some preheat and the temperature is raised to about 
300°F. The charging stock then goes through vapor 
heat exchangers and is heated to a temperature of about 
450°F. It then passes through the cracked fuel oil heat 
exchangers and is raised to a temperature of almost 
600°F., before being pumped to the accumulator pot. 

The hot oil pumps pick up the charging stock from 
the accumulator pot and send it to the viscosity breaker. 
No attempt is made to take vapors off at this point. The 
gas oil leaves at a temperature of about 800°F. and 
goes to the evaporator tower.. The pressure in the vis- 
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cosity breaker is held to about 300 pounds, but goes to 
the evaporator tower at a pressure of only 50 pounds. 

The vapors then go through a tubular type heat ex- 
changer on the way to the fractionator. The fuel oil 
drops down to the bottom of the evaporator and passes 
through tubular type heat exchangers, and is finally 
cooled by box type coolers. 

The vapors enter the middle of the fractionating 
tower, the gasoline fractions passing overhead to be cut 
to specification by use of direct reflux. This is finally 
cooled in box type condensers and sent to storage. 

The gas oil from the bottom of the fractionating 
tower is the stock used to charge the cracking furnace 
at a temperature of 600°F. Here the gas oil is converted 
into gasoline and fuel oil under much more strenuous 
cracking conditions than in the viscosity breaker. A 
temperature of above 850°F. and a pressure of around 
750 pounds are maintained at the outlet. 

From the cracking furnace, the stock goes to the 
horizontal reaction chamber. The pressure is reduced 
at the outlet of these giant chambers and the stock goes 
to the top of the evaporator tower. There is no dis- 
tinction between the vapors of the viscosity breaker 
and the cracking furnace. 

Provision is made for withdrawing the cracked gas 
oil from the fractionating tower to be sold as Diesel oil. 
This would have been accomplished by drawing a nar- 
row boiling range product from the fractionating tower 
and passing it through a 12-plate stripping tower. Eco- 
nomic conditions, however, do not necessitate such op- 
erations at the present time. Full equipment is main- 
tained for such a practice and the arrangement adds to 
the flexibility of the plant. Market needs will largely 
govern this phase of plant operations. 

The viscosity breaker differs from the ordinary crack- 
ing furnace in its operation, in that the stock is passed 
through only once. This installation principally con- 
verts the charging stock into gas oil under conditions 
best suited to local conditions. By using this type of 
furnace, a low percentage of coke is obtained through a 
shorter time element. This leaves a cracked fuel oil with 
a low sediment content. The gas oil fraction averages 
about 35 per cent of the residuum originally charged. 

The principal function of the reaction chamber is to 
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give the time element. The speed of the gas oil in the 
cracking furnace is great, compared to that in the re- 
action chambers, care naturally being taken to prevent 
the formation of coke in former. The tubes in the 
cracking furnace are small and the flow rapid, while 
in the reaction chambers the flow is very slow, due to 
the difference in capacities. 

The construction of the reaction chambers is interest- 
ing, each of these horizontal cylinders weighing 250,000 
pounds. They are 45 feet long, six feet in diameter and 
the shell is six inches thick. They were forged and rolled 
from solid ingots and are fully seamless steel tubes when 
finished. 

About 2,000,000 cubic feet of gas per day is being 
taken from the gas separator and sent to a small ab- 
sorption plant for treating. This gas comes from the 
cracking furnace and viscosity breaker. After the gas 
is treated, it is sent to the cracking furnace for fuel, 
any excess being used by the boilers. 

Flexibility of operation is emphasized by the fact that 
both the viscosity breaker and cracking unit are 
equipped to use either natural gas or fuel oil for fuel. 
Either of the furnaces may be operated on residuum, 
or gas oil may be charged direct to the cracking furnace 
while the viscosity breaker is idle. 

Safety has been stressed in the construction and op- 
eration of the cracking unit. In the case of a major 
emergency, the plant operator in the control room can 
release the pressure on both units by operating a single 
switch. A motor operated valve immediately functions 


View of Associated Oil Com- 
Pany’s cracking unit at Avon 
refinery, showing viscosity 
breaker heater in foreground 
with evaporator and fraction- 
ator in background. On right, 
condenser and cooling coils 
in box over pump and con- 
trol room. 
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and the charging stock in the system is sent to a remote 
tank for safety. The flow passes through a cooling 
tower, in which the water is automatically sprayed. 

A Terry steam turbine pump with a capacity of 10,000 
barrels per day is used as the main charging pump. A 
4000-barrel Terry steam turbine pump is used for han- 
dling the gas oil, while one of the same type and size 
is used for circulating reflux. These two pumps are 
interchangeable, but a third pump is used as a standby 
for either. A small Worthington centrifugal pump is 
used to send fuel oil to burners to control the heat in 
the viscosity breaker and cracking furnace. The heavier 
pumps are driven by steam condensing turbines. They 
include a 750-horsepower General Electric condensing 
steam turbine, driving a nine-stage Pacific centrifugal 
pump; and a 275-horsepower General Electric condens- 
ing steam turbine, attached to a four-stage Pacific cen- 
trifugal pump. The larger pump is used for the crack- 
ing furnace, while the smaller pump is connected to the 
viscosity breaker. 

Two 500-horsepower Stirling boilers are being used. 
They operate at a pressure of 250 pounds and will carry 
up to a 300 per cent overload. They operate on either 
gas or oil, one being used and the other standing by. 


The cracking unit has been isolated from the older 
straight run units for more than one reason. Both safety 
and operating economy were considered in the location 
of the unit. This isolation furnishes an opportunity to 
regulate cuts and yields of the new process. The plant 
was built by E. B. Badger and Sons Company. 









Budgets 


By R. E. KERFOOT 


ness today, is evidenced by the fact that the 

majority of the larger corporations have in- 
stalled and are using some definite method of fore- 
casting future operations. Some are simple in ex- 
pression, while others are more ramified, covering 
a great amount of detail. 

There is nothing especially new about the budget 
idea, or plan, as it is a modern adaptation of an 
ancient practice of control of receipts and expendi- 
tures. It has long been in use in governmental af- 
fairs, and we believe that the industry or business 
having a suitable form of budget is, beyond ques- 
tion, the most successful and progressive. That this 
is true, is further borne out in the fact that the most 
important of our National Trade Associations are 
constantly collecting and compiling information, 
from and for their members, dealing with the many 
problems pertaining particularly to a given line of 
endeavor. In a general way, that is a type of bud- 
geting, in that these associations are able to assist 
their members by presenting facts and figures, con- 
cerning past experience, to which consideration is 
given in planning. 

Every business can be budgeted, regardless of the 
seasons, the weather, politics, or other influencing 
conditions. These factors do naturally have their 
effect upon business endeavor, but due thought is 
given each of them by the budgetor, and the results 
of his efforts are limited only by the facilities avail- 
able, so, the greater his supply of fundamental facts, 
the greater the scope of the budget. 

It is the prime intent of course, to operate any 
business in the best prescribed manner, in order to 
earn the largest possible returns, at a minimum of 
cost. This can not be done by the general manager, 
or other operating head, alone, for no matter how 
capable or extraordinarily proficient he may be, there 
are numerous details to which he can not attend per- 
sonally. This necessitates the delegation of certain 
duties to other responsible members of the organiza- 
tion. The control, however, of these activities, as to 
the planning and fulfillment, still remains with the 
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functioning head, as he is the one looked to for re- 
sults. 
SURVEY 
The first thing that should be done to definitely 
determine the need for an improved and more com- 
prehensive picture of the true condition concerning 
any business, is to make a survey of the actual con- 
ditions existing in all of the departments. This 
should be tabulated in such manner as to make the 
study and analysis of it, easily accomplished. The 
information derived from this study will be of con- 
siderable value at a later time, when comparison is 
made between the true methods in vogue and the re- 
sults that are desired to be achieved. This proposed 
attainment may only be reached after predetermin- 
ing, as accurately as possible, each step to be taken 
in the general scheme, and having a definite purpose 
in view. 
The Budget furnishes, definitely 

1. A coordination of purpose. 

2. A forecast of endeavor. 

3. A check upon all operations. 

4. An influence, stimulating internal interest. 


5. A realization of the need that all business has 
for accuracy in facts and figures. 

6. An incentive to the executives to improve and 
revise more frequently their plans concern- 
ing the future operations. 

In order that all of the final phases of the operation 
be properly recorded, there is provided the control, 
or master budget. This form of report, is so ar- 
ranged as to exhibit monthly, the “budget” and 
“actual” figures of the essential elements, compara- 
tively. Currently, the difference above or below the 
“budget” or estimated figures is shown, as well as 
the cumulative differences, so, that at any period dur- 
ing the year, the monthly, difference and the total 
difference to that date, may be had instantly. This 
control budget is, in a sense, a composite of all of 
the forecasts, yet each individual factor is readily 
accessible. 

There should be prepared by the proper persons, 
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a budget for each of the important features of the 
business. The most essential, perhaps, is that cov- 
ering sales, for upon it much depends. The purchase 
of raw material and supplies, the employment of 
labor, the activities of the production department, 
the requirements for cash, etc., are all dependent up- 
on what is to be done in that one department. 


Prior to making up the budget control sheet on 
sales revenue, the budgetor will receive from the 
sales department, a summarized sales estimate for 
the month, including the following data. The prin- 
cipal elements presented in this estimate, are the 
quantity expected to be sold and its monetary value. 
It will be noted also, that in order to fulfill these ex- 
pectations, it will be necessary that there be pro- 
duced a certain quantity, and accordingly, the pro- 
duction department will consider the requirements 
of the sales department in the preparation of their 
budget. 


TABLE 1—SALES ESTIMATE (In Barrels) 
Month of January, 1931 

















Gasoline Gas Oil Etc. 
£2 De °.i04 cdeectsboses 1,500 ee 2) Ag eeeen 
Meepected ProGuction .....ccceccsse ccs 9,500 ee eS 

Ne Be ls Ee 5) cilia sss side eee 11,000 ee. ewes 
Estimated Sales: 

PPC rr ee eee 7,500 ae 2 eee 
en, I MINES oss .0p'0ib “ei s's.s'b o'67e Knees 2,500 Leama rae 
FEO eee Ore ee 700 es eas A 
MS ced osc en npc dibete arena n tee 10,700 Dee eS Wele albus 
Estimated Stocks at close of month.... 300 ec alors 

Value of Estimated Sales: 
Gasoline, FO700. Tis. Bt SASS... ois ces cccicccsesecvecess $26,964.00 
GES Gel, 2750 DRE GE Fa iv ceo cc ccc ccc cececewonen 4,317.50 
$31,281.50 





The first item on the list, in Table 1, is the inven- 
tory of stocks on hand at the beginning of the month. 
To this figure is added the amount necessary to be 
produced during the month under consideration, the 
sum of the two representing the quantity to be dis- 
posed of. 

Then follows the quantities of estimated sales, 
which may be sub-divided as occasion or condition 
requires. The total of these quantities, deducted 
from the total available, will reflect the quantities of 
stocks expected to be on hand at the close of the 
month. This latter figure, is carried forward to the 
next month’s report, and upon it, takes the position 
of “stocks at beginning”. 

The value of the estimated sales is then arrived at, 
by applying the total number of barrels expected to 
be sold of each product, to the average price. The 
amount so found, is then carried forward to the 
schedule, budget control sheet, sales revenue, and 
appears thereon as “budget” sales for the month of 
January. 

In very close harmony with the above schedule, 
(Figure 1), is the cash receipts estimate, for to it is 
brought the amount of expected revenue and reflected 
in the schedule covering that feature. 

An analysis covering several month’s past cash re- 
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BUDGET CONTROL SHEET 
SALES REVENUE 











For Total For Total 
Month To Date Month To Date Ete. . 
JANUARY FEBRUARY 
SRE Fes $31,281.50 $31,281.50 $32,700.00 $63,981.50 ...... 
PEE o. late Karon 32,781.50 32,781.50 31,900.00 64,681.50 ...... 
Over {For the 1,500.00 ye re oS ES 
Under | Month xxx 800.00 mE 5 Cece x 
Over {To re 1,500.00 Yee FOROD < s.acit:0%0 
Under \ Date ee Cg Se oe eae 
FIGURE 1 


ceipts from sales, will give a basis for the future ex- 
pectations from that source, as well as the propor- 
tion of sales, collected for, currently. 


SALES REVENUE 

It may be found from this analysis, that of the 
current month’s sales, 15 per cent is collected for 
during that month, 70 per cent during the next 30 
days, and the balance within 60 days from date of 
sale. 

By taking the amount of the accounts receivable 
balance at the beginning of the month, say 
$25,000.00, for example, and applying the above per 
cents, the expected collections of that amount dur- 
ing January would be $17,500.00, and, during Febru- 
ary, $3,750.00 would be received. The amount set 
up in the above schedule, as expected sales for Jan- 
uary, is $31,281.50. Fifteen per cent of this will prob- 
ably be collected during January. This amount, 
$4,692.22, together with the 70 per cent of unpaid 
accounts receivable at the beginning of the month 
will make a total of $22,192.22, and represents the ex- 
pected income from sales. during January. 

To this amount, then is added $4,800.00, being 
anticipated income from other sources, making the 
grand total of expected cash receipts, $26,992.22. 
The schedule below, (Fig. 2), explains: 


OPERATING CASH BUDGET 














INCOME 
January February 
Expected proceeds from Sales............... 22,192.22 30, 
Income from other sources ...........e.e0. . 4,800.00 . Need 
WOE a, dp 0004900 8ss0 80 neue eee $26,992.22 $35,552.05 
FIGURE 2 


The anticipated cash from sales for February is, 
$30,447.05 from sales and $4,500.00 from other 
sources. The manner in which these figures are 
found, is perhaps best illustrated in Figure 3, which 
represents type of working sheet used. 


The ratio of cash receipts expected, to the amount 


MONTHLY SALES BUDGET AND COLLECTIONS 





Monthly Anticipated Collections 











Amount January February March 
January 1, Accounts 
Receivable, Balance ....$25,000.00 $17,500.00 $ 3,750.00 ........ 
Sales Budget: 
DS Se errr eo 31,281.50 4,692.22 21,897.05 4,692.23 
POMCOREY 5 wdnccsradava S2;7GGi00:  é.csecea» :905.00 22,890.00 
ANE: 3. se ahacemeee $22,192.22 $30,552.05 
FIGURE 3 
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of budgeted sales, will frequently change, and due 
consideration should be given this from time to time, 
as it is the intended purpose to predetermine as cor- 
rectly as possible, the amounts to be collected in 
succeeding months. 

In this, no consideration has been given to cash 
discounts, it being assumed that the total amount of 
the monthly budget for sales, will be entirely col- 
lected for in the current and following months. 

However, if a cash discount is allowed for prompt 
settlement of invoices, deduction must be made in 
each month’s calculations of an amount equivalent 
to the discount allowable during that particular 
month, and the total amount of expected cash re- 
ceipts from sales, reduced accordingly. 

The next step in sequence, concerning the general 
cash budget, of which the immediately foregoing is 
just a part, having stated the anticipated income, is 
to determine the amount of cash necessary to pro- 
vide for raw material and direct labor consumed in 
manufacturing, expenses and fixed charges. 

The production department in its budget, will 
state the quantity of raw material to be consumed in 
order to produce the quantity of finished products 
required by the sales department. The cost depart- 
ment, from its experience and records, knows. the 
cost per unit of production, as between material and 
labor, and will state the value. In addition, the cost 
department will have the cost per unit of production 
covering the manufacturing costs, which includes 
indirect labor, maintenance, repairs, supplies, etc. 

Then follows the amount of fixed charges neces- 
sary to the operation of the business. These items 
should be reported by departments to the budgetor 
and in whatever detail he should require, in order to 
prevent a possible duplication. 

The sum of these represents the cost in cash, of 
production and expenses. Deducting from this total 
the amount previously determined as the budgeted 
income, leaves the amount of cash by which the 
ticular month, on account of the operations as car- 
ried out. A decrease in cash from operations, does 
not, by any means, indicate a loss from operations, 
but reflects an increase in the inventories of finished 
and unfinished products. The situation may be re- 
versed in the following month, for, from the in- 
creased inventory of stocks at the beginning, greater 
sales may be made, thereby, in that month, provid- 
ing a greater amount of cash for operations. 

Conversely, then, an increase in cash for opera- 
tions does not indicate the amount of profit, but it 
does indicate that the revenue from sales will be in 
excess of the amount required for production cost 
and expenses. 

The expressions made here, pertaining to the cash 
budget, must of necessity be confined to generalities, 
for to go into complete detail would require consid- 
erable space. It is not so complicated, for the main 
thing to know about it is, the amount of revenue ex- 
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pected and when, and the amount of cash required 
for operations and when. 

There are other supplemental data sheets to be 
compiled, concerning budgets, but one of the most 
helpful, is to make use of charts and graphs, in ex- 
hibiting the most salient facts. This permits a quick 
visualization to be had, creating an instant and more 
lasting impression. To analyze is to know, but to 
budget, is to know in advance. 


Simple Remote Control 
for Burner Within a 


Shield 


N connection with an investigation of the effect of 
| of elapsed time on the valve of the over point of 

gasoline samples, it was found desirable ‘to have 
some means of regulating the height of the flame within 
the shield of the A.S.T.M. distillation apparatus which 
would avoid the necessity of opening the door of the 
shield, and thus prevent drafts and consequent fluctua- 
tion in the flame. 

The accompanying diagram represents a device which 
was found to serve this purpose quite satisfactorily. 
The air mixing valve of the burner within the shield is 
adjusted to give the desired flame characteristics, and the 
needle valve control, the amount of gas fed to the inner 
burner is completely opened. The air mixing valve of 
the burner outside the shield is closed so that no air is 
admitted to the gas until it reaches the inner burner. 
By adjusting the needle valve of the outside burner it is 
possible to maintain any desired flame height of the 
burner within the shield, without in any way disturbing 
the flame by the opening of the door of the oven or 
shield. 
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This device makes use of a Tirrell burner as external 
control, for which there might be substituted in a more 
elaborate device, simply a needle valve in the gas sup 
ply line, but the ready availability of the Tirrell burner 
in a laboratory suggested its use in this connection, and 
it was found quite satisfactory. 
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Zinc Sulphate 


to Combat Corrosion 


taining hydrogen sulfide has caused the ma- 
jor portion of the maintenance expenses of 
such refiners processing that kind of crude. 

More difficulty is being experienced by those re- 
fineries which are running on Hutchinson County, 
Texas, oil and a portion of that coming from Gray 
County, than those who are processing Pampa and 
crude being produced in the eastern part of Gray and 
adjacent counties. All crude being produced ‘in 
the Texas Panhandle contains some hydrogen sul- 
fide, but that being produced west of a line running 
roughly north and south through Kingsmill contains 
more of the corrosive compounds than that being 
produced east of that line. 

Most of the refiners in the Panhandle are using 
some form or other of vapor phase treatment to com- 
bat corrosion in vapor lines and condensers. Some 
of the manufacturers are using a 5/10 degree solu- 
tion of sodium hydroxide which is either being 
pumped through lines leading to the top of the frac- 
tionating towers, or is blown by compressed air 
through suitable metering devices to the same point. 
With straight caustic injection there is still corro- 
sion of the equipment. Analysis of the stream of 
several plants in the Panhandle shows a varying 
amount of iron being carried away from the vapor 
lines. Some of the comparatively small plants having 
as much as 10 pounds daily in the form of iron sul- 
fides, the amount depending upon the size of the 
equipment, the rate of throughput and the amount of 
hydrogen sulfide present in the charging stock. 

Dixon Creek Oil & Refining Company, which has 
a 3500-barrel skimming plant a short distance west 
of Kingsmill, processing crude produced in the ara 
in Gray County which contains more hydrogen sul- 
fide than that oil produced in the eastern portion of 
that county, had corrosion to contend with almost 
from the beginning of the refining operation. Va- 
rious forms of treatment in the vapor phase was ap- 
plied to the process, but pit-holes continued to occur 
with disheartening regularity in the steel vapor 
lines leading from the fractionating towers to the 
condenser sections. In a short time even the admir- 


(taining bya incidental to refining crude cuon- 





alty metal tubes in the condenser sections themselves 
began to show the effects of deterioration. Almost 
daily a shut-down was necessary to repair or replace 
sections of the vapor lines and tubes in the con- 
densers. At first these places would appear as smali 
holes similar to sand pits in castings. Promptly the 
holes were reamed or drilled to a size large enough 
that cast iron plugs could be screwed into them after 
they were threaded with a ‘tap. 


THROUGHPUT LESSENED 

The condition of the equipment, due to the thin- 
ning of the vapor lines and holes occuring in the 
condenser tubes was such that the throughput was 
lessened each day. Finally, W. E. Shore, chief chem- 
ist for that organization, prevailed upon the manage- 
ment to permit him to install a different form of 
treating agent at the plant. Having been with New 
Jersey Zinc Company for a number of years as its 
chief chemist, he had made exhaustive experiments 
with zinc sulfate as a treating medium in removing 
or converting hydrogen sulfide present in crude pe- 
troleum. His first experiments were with crude in 
the field, attempting to remove the hydrogen sulfide 
from it rather than from the various fractions as it 
is split up in a refinery. After performing these ex- 
periments and getting results from them entirely to 
his satisfaction, he was quite certain that the same 
method could be applied to the refined product of 
any oil containing hydrogen sulfide. 


The new process as it is practiced in the Kings- 
mill plant consists essentially in contacting zinc hy- 
droxide with the vapors in the line immediately after 
those gasoline vapors have emerged from the top of 
the last fractionating tower. Mr. Shore says that the 
process is based on the following general reactions: 

ZnSO.+H:0+2Na0OH = Zn(OH):+Na:SO0.+-H20 
Zn(OH):+H:0+Na.S0,.+H:S = ZnS+2H:0+Na:SO, 
ZNS+SO:z = ZnSO, 
He also says that it is to be strictly understood that 
these equations represent merely the general trend 
of reactions rather than the rigid analysis of the re- 
actions which may occur under varying conditions 
that are present in other plans processing crudes of 
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different character and varying hydrogen sulfide 
content and other chemical corrosive elements. 


ZINC SULPHIDE FORMED 

The contact between this agent and the gasoline 
vapors containing hydrogen sulfide forms a zinc sul- 
fide which being much heavier than the gasoline con- 
densed, is allowed to settle out of the accumulated 
distillate in the run down or accumulator tanks 
where it may be removed by drawing the precipitate 
form the base of the tanks. 

A solution in water is made by adding approximate- 
ly 2% parts of sodium hydroxide to about 100 parts of 
ordinary well water. To this solution there is then 
added approximately 234 parts of zinc sulfate, all 
measurements by weight. A_ small calibrated 
blow case is provided placed underground with 
which the liquefied sodium hydroxide is transferred 
to the solution tank without the danger of the oper- 
ator coming in contact with this material which as 
every one knows is very injurious to human flesh. 

Zinc sulfate is purchased in carload lots, placed in 
burlap bags at the point of manufacture. Upon re- 
ceipt at the refinery, it is stored in a building adja- 
cent to the solution tank so that the man in charge 
of this phase of refining may transfer the white crys- 
talline chemical to the tank with a minimum of work. 
It is placed in the tank through a screen by shovels, 
the amount capable of being handled in that manner 
was checked in the beginning so only a small error 
in the amount added will occur. An air line is con- 
nected with the plant air jammer, leading from it to 
the solution tank where perforated pipes are placed 
at intervals on the bottom with the holes looking 
down. Air is constantly being forced through the 
solution with no other purpose than to agitate and 
stir the medium. No oxidizing effect is either antici- 
pated or desired. Mr. Shore said that it might be 
better in some instances to place a mechanical stir- 
ring device in the tank to replace the air. He says 
further that the addition of sodium hydroxide to the 
solution of zinc sulfate and water serves several pur- 
poses. Two of the most important are as follows: 
First, it tends to form zinc hydroxide in the treating 
solution which is more readily converted to zinc 
sulfide than is the zinc sulfate itself. Second. the 
hydroxyl ions tend to utilize the sulfate ions given 
off by the zinc sulfate, and the sodium sulfate which 
is formed does not attack iron tanks or pipe lines. 


PUMP ARRANGEMENT 

A motor driven Westco turbine pump was set in a 
small building to force the resultant treating com- 
pound to the vapor lines. A line was laid from this 
pump to connect with a three-quarter-inch connec- 
tion placed about two feet downward from the outlet 
ell in the vapor line near the top of the tower from 
which the gasoline vapors were permitted to be 
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taken off. This pump is in operation continuously 
regardless of the amount of solution being pumped 
into the vapor line. The resultant pressure exerted 
at the needle valve gives the solution a spraying ac- 
tion into the vapors. The overhead stream coming 
from the tower is hot enough that the solution does 
not run down the sides of the vapor line, but is car- 
ried in the form of vapor with the gasoline to the 
condensers. The intimate mixing of the two vapors 
converts the zinc hydroxide and hydrogen sulfide to 
zinc sulfide, which having a high specific gravity, 
settles out readily in the run-down tanks after hav- 
ing passed through the condensers in the louver 
tower. 

The amount of chemicals necessary to treat a 
known quantity of gasoline vapors, or liquid after 
condensing, can readily be determined by the amount 
of hydrogen sulfide contained in the vapors or liquid 
to be treated. As it is set out by Mr. Shore, it will 
require approximately 2.35 pounds of sodium hy- 
droxide and 4.74 pounds of zinc sulfate to remove 
one pound of hydrogen sulfide from the oil, vapors 
or gasoline being treated. The strength of the so- 
lution may be varied to a considerable extent as may 
be the percentages of the ingredients. It is highly 
desirable that the amount of the chemicals in the 
water be not so great that a gelatinous mass will be 
formed, nor should the solution be so dilute that an 
unnecessary bulk must be handled. Furthermore, 
if the strength of the solution is too low, the danger 
of emulsification may be present to some degree. 


ZINC SULPHATE RECOVERABLE 

It may be profitable to recover the zinc sulfide 
from the rundown tanks, ship it to some smelter—in 
the Panhandle it would be a simple matter as there 
is one at Amarillo—roast it to form zinc sulfate 
again. By doing this the principal chemical could be 
used over and over again. However the cost at this 
plant as now used, is so small that the trouble of sal- 
vaging the sulfides would not be justified. The 
stream as it comes from the condensers is carried 
with a faint peacock tinge on the copper strip, show- 
ing that it is still very slightly corrosive. Corrosion 
of the copper strip could be eliminated, but if that 
is done, there could be an excess of chemicals used 
above that necessary and the operator or chemist 
would not know just how much in excess was being 
passed through the lines. Just enough should be 
used, and no more, to give the desired results. 

Before the application of this form of corrosion 
preventive, the plant was forced to be shut down 
often for repairs and maintenance; sometimes daily 
and several times more than once in the day. Dur- 
ing a period of four months,.that period from May 
10, 1931, until September 10, no indication of con- 
tinued corrosion was present,-nor did the plant re- 
quire a shut-down in order that any part be repaired 
because of corrosion. 
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Sight Feed Simplifies Control 


of Ammonia Injection 


selected asphalt base crude in the manufacture 

of finished lubricating oils, Macmillan Refin- 
ing Corporation removes a cut of low gravity naphtha 
fractionated in one of the self-designed towers, with a 
gas oil fraction coming from the base. The naphtha, 
a high octane number product, is admirably suited for 
blending with other higher gravity petroleum products 
in the manufacture of motor fuel; but as it comes from 
the crude, it is slightly sour. 


() ssecied se the Norphlet refinery on specially 


Sight feed indicator in Macmillan Petroleum Corpora- 
tion’s anhydrous ammonia treating of naphtha and 
gas oil. Norphlet Refinery, Norphlet, Arkansas. 


After some experiments, it was decided to utilize an- 
hydrous ammonia as a treating agent. With the aver- 
age manner of injecting the gas from the cylinders into 


‘either the vapor line or the fractionator itself, varying 


results were obtained. Either the operator would open 
the needle valve too much, or would pinch it down so 
that an insufficient amount would be used. In this 
particular unit, the gas is injected into the body of the 
fractionator about half way from the base to the top. 
To obtain an even flow of gas to the tower, I. S. Dil- 
lenger, chief chemist, designed a simple sight feed in- 
jector, which after being in use a short time, enabled 
the stillmen to feed the proper amount of gas to the 
tower. 


Leading a half-inch line from the rack where the 
ammonia cylinders are stored to the fractionator, it was 
reduced to one-quarter-inch at a point about five feet 
from the base. At this point, a block valve was placed 
on the line above a tee, so that a by-pass could be 
placed to receive the sight-feed indicator. Needle 
valves were made up on the bypass to enable a more 
accurate passage of gas to the tower. Taking a cylin- 
der of pyrex glass about 2% inches in diameter and 12 
inches long, it was closed at both ends by steel plates. 
Holes were drilled at four points around the rim of them 
in order that stay bolts could be run through them, hold- 
ing the plates securely to the cylinder. Gaskets were 
placed between the plates and the cylinder to pro- 
vide a gas tight joint as well as to prevent the metal 
plates from touching the cylinder. In the center of 
the plates one-quarter-inch collars had been welded 
so that the assembly could be fitted into the by-pass 
connection. After it was in place, but before flang- 
ing up, the cylinder was filled about a third of the 
way with gas oil through which the gas could bub- 
ble. The quarter-inch line from the tee above the 
block gate was continued up to a connection in the side 
of the tower flanged up with a one-quarter-inch lip- 
union. After the laboratory had checked against the 
flow of ammonia through the cylinder, the operators 
can judge with fairly accurate results the amount of 
bubbles rising through the gas oil in the cylinder. 
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Shield Welded Pressure Vessels 
Now Safe for 
All Hazardous Uses 


By G. RAYMOND 
Vice-President American Tank & Equipment 
Corporation, Oklahoma City, Oklahoma 


F much importance to the petroleum industry 
() are the recent remarkable improvements in the 

art of electric arc welding known collectively 
as “Shielded Welding Processes.” By means of these 
greatly advanced welding processes, joints of nearly 100 
per cent efficiency can be rapidly formed between parts 
of almost any thickness or shape. They are making 
economical the welding of formed plates into pressure 
vessels which, in behavior, compare well with vessels 
forged from single ingots. Their safety is most forcibly 
attested by the recent action of the boiler code commit- 
tee of the American Society of Mechanical Engineers. 
This properly conservative body now proposes for the 
first time specifications under which fusion welding 
may be used for pressure vessels without limit as to 
size, thickness or use. 

The ductility and homogeniety of the welds made pos- 
sible by these new processes are in marked contrast to 
the brittleness and lack of uniformity which has char- 
acterized open arc welds. Although these familiar open 
arc welds have ofen been made as strong as the base 
metal, they have always been found to be quite brittle 
and have usually been contaminated by slag inclusions, 
porosity—and other defects which lower their fatigue 
resistance. These brittle welds are therefore not con- 
sidered properly safe for highly stressed pressure ves- 
sel joints on account of their inability to long withstand 
the bending stresses which are always active in them 
due to adjustments of shape with varying pressures and 
with varying temperatures, particularly temperatures set 
up by the welding operation. Open arc welded seams 
have been known to snap during handling of the vessel 
for shipment as a result of temperature stresses to 
which the brittle welds were not able to adjust them- 
selves. This inherent brittleness and non-uniformity 
of open welds has long stood in the way of the sanction 
by the boiler code committee of the use of welding for 
pressure vessels except under restrictions as to size, 
thickness, stresses and uses so limiting that practically 
all oil industry uses fell far outside their range. 

That it is now possible to overcome this brittleness, 
as well as other defects of open welds, the boiler code 
committee recognizes in the December, 1930, issue of 
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Mechanical Engineering, the monthly journal published 
by the American Society of Mechanical Engineers, 
where appears: “Proposed Specifications for Fusion 
Welding of Unfired Pressure Vessels.” From this 
Specification two significant sentences are quoted: 

“All joints in vessels covered by this code and of any 
dimensions may be fusion welded provided that in addi- 
tion to meeting the requirements for material and de- 
sign, they will conform to the following specifications, 
based on those which have been published under the 
heading, Proposed Specifications for Fusion Weldin; 
of Drums or Shells of Power Boilers.” 

“The committee is also considering the classification 
of pressure vessels and should a classification be adopt- 
ed, these specifications are primarily intended to cover 
the class of vessels demanding the highest type of con- 
struction.” 

In the March, 1931, issue of the same journal is 
published an article entitled “Proposed Specifications 
for Fusion Welding.” From this specification the fol- 
lowing interesting paragraphs are extracted: 

“The following proposed revisions, which are now 
under the joint consideration of the American Welding 
Society and the boiler code committee, are for embodi- 
ment in the Code for Unfired Pressure Vessels and for 
embodiment in the code for power boilers.” 


MUST FOLLOW CODE 

“Pressure vessels may be fabricated by means of 
fusion welding provided the construction is in accord- 
ance with the requirements for material and design as 
required by this. code and the fusion welding process 
used conforms to the specifications for the grade of 
welding indicated for each class of vessel.” 

“Fusion-welded pressure vessels shall be classified 
according to the following schedule. The grade of 
welding required for each class shall be as indicated.” 

“Class 1.. All vessels covered by this code, construct- 
ed in accordance with the rules for this class, may be 
used for any purpose. This class includes vessels con- 
taining noxious, poisonous, or inflammable liquids or 
gases. These vessels shall be welded with Grade “A” 
welding, The allowable working stress shall be 18 per 
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Photo No. 1 


Corrosion resistance of shielded arc weld demonstrated 

by deep etching test. Shield weld above (BS&B Flex- 

weld) unaffected by acid which has badly pitted open 
arc weld below. 


cent (1/5 of 90 per cent) of the minimum of the spe- 
cified tensile range of the plate used. 


“Class 2. All vessels covered by this code are in- 
cluded in this class, excepting those containing noxious 
or poisonous gases or liquids, provided the plate thick- 
ness does not exceed 1% inches. These vessels may be 
welded with either Grade “B” or Grade “C” welding. 
When Grade “B” welding is used, the allowable stress 
shall be 16 per cent (1/5 of 80 per cent) of the mini- 
mum of the specified tensile range of the plate used. 
When Grade “C” welding is used, the allowable stress 
shall be 14 per cent (1/5 of 70 per cent) of the mini- 
mum of the specified tensile range of the plate used. 


“Class 3. All vessels covered by this code not ex- 
ceeding 3%-inch plate thickness and used for the storage 
of gases or liquids at temperatures not exceeding their 
boiling temperatures at atmospheric pressure, may be 
included in this class, except those containing noxious, 
poisonous, or inflammable liquids or gases. These ves- 
sels may be welded with Grade “D” welding. The 
allowable working stress shall be 12 per cent (1/5 of 
60 per cent) of the minimum of the specified tensile 
range of the plate used for butt joints, and 10 per cent 
(1/5 of 50 per cent) for double-fillet-welded lap joints. 

“The allowable working stresses on the joints in 
pounds per square inch for different temperatures are 
given in Table 1.” 

Please note that no restriction as to size, thickness 
or use is placed upon fusion welded vessels when con- 
stricted according to Class 1 of these specifications. 
From Class 2 construction are restricted only those 
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vessels greater than 1% inches in thickness or those 
containing noxious or poisonous liquids or gases. 

These specifications go on to cover in detail a thor- 
ough-going set of tests intended to show forth complete- 
ly the results of the welding work. They include ten- 
sile tests and bend tests of the welded joint, tensile and 
specific gravity tests of the weld metal, hydrostatic and 
X-ray tests of the completed vessel. Stress relieving, 
qualification of welders, qualification of process, and of 
course, quality of plate material, are also covered. Full 
discussion of these proposed specifications has been in- 
vited of all interested. The particular co-operation of 
the oil industry has been solicited by visits from C. W. 
Obert, honorary secretary of the boiler code committee, 
to the Mid-Continent and other oil fields. 

It is not the purpose of this article to enter into a dis- 
cussion of the details of these specifications, except to 
point out that their working stress allowances are con- 
siderably more conservative than those now generally 
used in many branches of the oil industry. These speci- 
fications are mentioned here because they are most 
convincing proof of the advances which have been ac- 
complished in the welding art. 


TECHNIQUE UNRESTRICTED 

No restriction is made in them as to the type or kind 
of welding technique which shall be employed. The 
term fusion welding which they use throughout will 
apply to any kind of acetylene or electric arc welding. 
However, their requirements as to ductility, strength 
and homogeneity of the deposited weld metal are so 
exacting, particularly in the first and second classes in 
which most petroleum equipment will fall, that it is 
safe to say they can at present be satisfied only by the 
new shielded arc welding processes or possibly by the 
acetylene welding process. By far the larger part of 
the development work which has led up to these specifi- 
cations has been accomplished by these shielded arc 
welding processes which represent one of the highest 
developments to date in the rapidly changing art of 
fastening metal parts together. 

The details of these shielded arc welding processes 
are for the most part the carefully guarded secrets of 
the companies which have developed them. However, 
they all possess one common characteristic which is the 
keynote of. their success: 

The welding must be accomplished in a neutral or 
reducing atmosphere rather than in an oxidizing atmos- 
phere. 

In this simple statement lies the cause of most of the 
radical difference between the brittle welds produced 
by the open arc process and the tough ductile welds 
which can be produced by the shielded arc welding 
processes. This difference is strikingly demonstrated 
by the deep etching test illustrated in photograph No. 
1. This photograph shows a plate of steel upon which 
two beads of weld metal have been deposited from the 
same welding wire, under identical conditions except 
that one bead was formed in a reducing gaseous atmos- 














Photo No. 2 


Open arc weld metal crumbles when forged. 


phere while the other bead was formed in the open air. 
The specimen was then submerged in hydrochloric acid 
for seventy-two hours. The shielded arc bead is slightly 
less affected than the rolled steel plate, whereas the 
open arc bead is badly pitted and corroded. It is ruined. 
The acid has dissolved away the iron oxide and other 
impurities occurring all through the weld. This demon- 
strates the superiority of shielded arc welds under cor- 
rosive conditions, such for example as occur in equip- 
ment to handle the sour oil from West Texas. 


OPEN ARC WELDS 

All open arc welds are more or less badly burned. 
As the metal melts in the intense heat of the arc it is 
attacked by the oxygen of the atmosphere in just the 
same familiar way that the iron in the old blacksmith’s 
forge is burned and becomes rotten when it is over- 
heated. The burning has converted part of the iron 
into iron oxide which, in the case of the weld is dis- 
solved all through the deposited metal. Some nitrogen 


from the air also has united with the metal of the open 
are to form iron nitride—nitride hardness. It is largely 
the presence of these two impurities—oxides and 
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nitrides—in weld metal which renders it unsuited for 
uses where ductility and toughness are important. This 
is further illustrated by the attempt to forge a bar of 
open arc deposited weld metal, photograph No. 2. The 
shielded arc deposited weld metal forges as readily as 
any mild steel, photograph No. 3. 

Although it is easy to state the requirement that the 
weld must be completed in a neutral or reducing atmos- 
phere, it has been very difficult to accomplish this. 
Years of painstaking research have been required to 
reduce the various methods to commercial success. It 
can be fairly stated that exacting control and regulation 
of all factors in the process—extremely careful tech- 
nique—are prerequisite to success. The temperature 
of the arc at which the weld takes place is extremely 
high. The ever-present oxygen and nitrogen of the 
atmosphere are all too eager to work in and attack the 
iron at these extreme temperatures. It is no simple 
matter to keep them entirely out. Any reducing agent 
used is likely to become contaminated by the surround- 
ing air. It is also likely to be dissolved into the steel, 
later to form blow holes and porosity. Fluxes used are 
likely to become entrapped in the weld metal. There 
are other difficulties too numerous to mention. 

However, the rewards to be attained, once all con- 
ditions are properly controlled are most gratifying. The 
weld metal can be made stronger than the parts joined. 
This is illustrated by photograph No. 4. Here holes 





Photo No. 3 
Shielded weld metal forges readily. 
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have been drilled in the welded joint occurring at the 
center of these tensile test specimens after all excess 
weld metal has been machined off. These holes pro- 
gressively weaken the weld until it breaks in the fourth 
test with three holes. The results of these tensile tests 
as set forth in Table No. 1 indicate that the strength 
of the weld metal was 77,000 pounds per square inch, 
whereas the strength of the base plate averaged 55,233 
pounds per square inch. 


Table No. 1 


Tensile tests of welds machined flush. Welds weakened by drilled holes 
to demonstrate excess strength of joint. 
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1. 1.645 .490 none 57200 Lbs. Sq. In. 57200 in plate Per Cent 
2. 1.784 .495 1-3/16x.495 55500 62200 in plate 25 
3. 1.650 .497 2-5/32x.497 53000 65150 in plate 24 
4. 1.540 .495 3-5/32x.495 77000 in weld 48 22 


That this excess strength of the weld metal is attained 
without sacrificing ductility is demonstrated by the bend 
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Photo No. 5 


Bend tests demonstrate ductility and toughness of welds. 


No. 1—Half-inch plate 621% per cent elongation of weld. 
No. 2—Seven eighths-inch plate, 53 per cent elongation. 
No. 3—Same, 30 per cent elongation. 

No. 4—4l,-inch plate, 62% per cent elongation. 

No. 5—Seven eighths-inch plate, 60 per cent elongation. 
No. 6—Polished cross section of weld shows homogeniety. 
No. 7—Twist made entirely from weld metal. 
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Photo No. 4 
Tensile tests of welds through which holes have been 
drilled demonstrate excess strength of joint. 


tests of photograph No. 5. These bend tests form one 
of the most sure and simple means of proving the 
character of the welds during the process of develop- 
ment. If fusion is not complete there will be failure 
along the side of the weld at an early stage in the bend- 
ing. If there is slag or other inclusion in the weld the 
bend test will show it up all too readily. If the metal 
is inclined to be brittle, or to be porous, the bend will 
fail before the required elongation is secured and the 
resultant fracture will disclose the nature of the defect. 
Open arc welds can rarely be bent to 10 per cent elonga- 
tion. The boiler code specifications propose an elonga- 
tion of 30 per cent within the weld metal under free 
bend tests for their highest quality welding (Grade 
(Continued on page 98) 
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Oxidation of Natural Gas 


ATURAL gasoline 
N forms but a_ small 
part by weight of the 
total natural gas produced. 
Aside from its eminent desir- 
ability as a fuel, dry natural 
gas and gas from which the 
heavier hydrocarbons have 
been stripped have but few 
profitable outlets. Thus it 
may safely be stated that as a 
chemical raw material, natural 
gas is both abundant and 
cheap. 
The natural gas hydrocar- 
bons and in particular, the 
lighter natural gas hydro- 


Hydrocarbons 


By I. N. BEALL 
Chemical Engineer 





7 VHIS constitutes the second of a 
series of articles by I. N. Beall, 
dealing with decomposition, oxida- 
tion, synthesis and conversion as applied 
to the processing of natural gas and oil. 
The current work, for the greater part 
deals with the fundamentals and with the 
theories involved, flame, ignition and 
catalysis in preparation for more highly 

scientific treatment later in the series. 

Since the hydrocarbons of natural gas 
are few in number, simple in structure, 
may be separated in a igh degree of 
purity by fractional distillation, and since 
natural gas is an abundant and cheap raw 
material for utilization by processes of 
synthesis, oxidation and _ conversion, 
much interest has been manifest in the 
possibilities of the raw material and pos- 


The principles of decompo- 
sition and analysis by disin- 
tegration, either partial or 
total have up until the last 
few years received the great- 
er portion of the attention 
of industrial chemists and 
chemical engineers. How- 
ever, the present industrial 
developments in high pres- 
sure technique have given 
an impetus to methods of 
commercial synthesis. It is 
now becoming recognized 
that mechanically applied 
pressure offers one of the 
most clear cut means of per- 





carbons, such as methane, 





sible products to be derived from it. 


forming those _ molecule 
building-up processes class- 








ethane, propane, isobutane 
and butane, are capable of 
separaton into practically the pure state by es- 
tablished industrial methods. In this respect nat- 
ural gas differs greatly from crude oil and its 
fractions which are practically impossible to sepa- 
rate into pure components. From the standpoint of 
chemical reaction, it is very desirable to know the 
exact nature of the raw material used, both as to 
chemical and physical properties. A knowledge of 
the mechanics of a reaction can hardly be known 
unless the properties of both the initial and final 
products can be ascertained. 


While it is a matter of some difficulty to deter- 
mine what the final products of natural gas oxidation 
will be in more than a general way unless the reac- 
tion is to be carefully controlled, the physical prop- 
erties of the raw materials (natural gas hydrocar- 
bons) have been rather carefully determined and a 
great many of the chemical characteristics are also 
available in the literature. Be that as it may, nat- 
ural gas is at present one of the most, if not the 
most attractive raw material for the purposes of or- 
ganic synthesis. 
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ed as synthesis. In all such 
building-up processes, the mixture, the pressure, the 
time, the rate of heat transfer, the temperature and 
the catalyst must be subject to control if the opti- 
mum results are to be obtained. 


DEHYDROGENATION 


In heavy hydrocarbon mixtures such as crudes and 
crude residua, where the product to be formed is of 
greater average volatility and of higher hydrogen to 
carbon ratio than the original raw material, the log- 
ical procedure is to chemically combine hydrogen at 
some stage of the pyrogenesis in order to retard and, 
if possible, avoid the deposition of carbon. 


In natural gas synthesis, it is best to chemically 
remove part of the hydrogen from the field of action 
as its presence in excess, by the laws of equilibrium, 
always works in the opposing direction. That is, 
the tendency is to revert towards methane. From 
the commercial standpoint, oxidation would appear 
to offer the greatest possibilities as air at least is still 
cheap and plentiful. In restricted oxidation, part of 
the combined hydrocarbon hydrogen unites with the 
oxygen to form water, the water being relatively 
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inert chemically under conditions favorable to syn- 
thesis, polymerization and addition. As a simple il- 
lustration, the oxidation of ethane to form butane 
may be considered to apply 

2C,H, + 1/20,7C,H,, + H,O 
In all cases of the light saturated hydrocarbon oxi- 
dation with the exception of alcohol and ether for- 
mation, the eliminatior: of a portion of the combined 
hydrogen as water is necessary. Again as simple 
illustration. 

C,H, + 1/20,-~CH,OCH, (dimethyl ether) or 

C,H, + 1/20,-~C,H,OH (ethyl alcohol) 

Simple as the above reactions may seem, the intro- 

duction of one atom of oxygen into a saturated hy- 
drocarbon such as ethane has not been reported in- 
sofar as the writer is aware, except by bombardment 
with radium emanation in the form of alpha par- 
ticles and by the silent electric discharge. The se- 
rious obstacle in the way of such oxidations is the 
conversion of molecular oxygen into the atomic form. 
Oxygen is an element that has a strong affinity for 
itself. Once combined into the molecular form, 
energy is required for its disintegration into the 
atomic form. Oxygen at its moment of liberation 
(nascent state) may be considered as atomic and 
under such conditions the probabilities of alcohol 
and ether formation from the hydrocarbons are best. 
This, to a degree, may be said to apply to occluded, 
adsorbed and absorbed oxygen. 


THEORETICAL CONSIDERATION 

Before going too deeply into a problem it is oft- 
times advisable to consider the possibilities. The- 
oretically, for example, 16 pounds methane + 16 
pounds of oxygen == 32 pounds wood alcohol 
(methanol). Methane gas weighs about 42 pounds 
per 1000 cubic feet, so if a 100 per cent conversion 
into methanol were possible, there would result 84 
pounds (12.63 gallons) of this substance as a reac- 
tion product. At 37 cents per gallon 37 * 12.63 
= $4.67. The spread between the cost of raw mate- 
tials and the value of the theoretical final product 
would warrant serious thought. Even a 10 per cent 
yield would be attractive from the standpoint of 
process development. The possibility of formation 
of ethyl alcohol from ethane is even more attractive. 

1000 cubic feet ethane = 78.8 pounds 
Oxygen = 42.0 pounds 

Ethyl alcohol or Ether 120.8 pounds = 18.35 

gallons C,H,OH 
18.35 <40=$7.34. 

The spread is again interesting and would allow 
for expensive development and processing. One 
could go on and on with such calculations, propyl, 
alcohol, butyl alcohol, amyl alcohol and in each case 
the possibilities are of much interest. After this the 
aldehydes, the organic acids, ketones, such as ace- 
tone, polymerized material, denaturants, solvents, 
motor fuels. 
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Natural gas processing is as yet in the formative 
period, at least insofar as oxidation is concerned. 
. There is no end of possibilities, although there is 
small probability that yields anywhere near ap- 
proaching theory will be obtained. 


FLAME 

Since everyone is somewhat familiar with gas 
combustion, a study of flame as it throws light upon 
the mechanics of reaction would seem timely at this 
point of the discussion. If one will examine the 
luminous flame from a gas burner, four regions will 
be noted, namely: (1) an inner colorless cone con- 
sisting of a mixture too rich in gas to burn, (2) a 
blue zone of initial combustion, (3) a bright yellow 
zone surrounding the blue zone, (4) a blue zone 
surrounding the yellow zone. 

The inner colorless cone is a zone of no reaction, 
the blue zone surrounding it is one of partial oxida- 
tion, the yellow zone is one in which free atomic 
carbon exists and the outside is that of final combus- 
tion where the products are carbon dioxide and 
water. 

If a cold metal surface is placed in the yellow re- 
gion, carbon deposits and one may often detect an 
acrid odor due to presence of formaldehyde. Inas- 
much as the carbon forms the inner portion of the 
hydrocarbon molecule and hydrogen the outer por- 
tion and inasmuch as oxygen is in the molecular or 
unreactive form, there must be an induction period 
where oxygen takes the atomic or active form on 


contact with hydrogen. This would be the formative — 


period for the transitory and unstable peroxides. 
The oxidation may be considered to take place in 
stages even though certain stages are too rapid to be 
detected. Thus, for example, methane combustion 
could be represented as 
H 
| 
H —C—H-4+ 20, ~ HO — C— OH > 
I 6 
H 
C + 2H,0, ~ CO, + H,O 
or 


H H 
| 
H—C—H+0,*H—C—O—H 
H O 


—> H,O + CO, 

The following compounds have been generally 
noted on methane combustion: water, carbon dioxide, 
carbon monoxide, carbon and formaldehyde also 
some hydrogen. An open flame is an example of an 
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uncontrolled oxidation in a sufficiency of oxygen. 
Under pressure and in an insufficiency of oxygen 
for complete combustion to CO, and H,O the con- 
ditions are modified and the upper ignition limits 
between hydrocarbon and oxygen are raised. The 
temperature at which reaction is initiated becomes 
lower on increasing pressure. The amount of me- 
thane possible of ignition in an air mix can be raised 
approximately 400 per cent by increasing the pres- 
sure from atmospheric to 3000 pounds. 

Pressure is of great aid to controlled oxidation as 
it permits the use of hydrocarbon-air mixtures of 
suitable ratio. In a 50-50 mixture of hydrocarbon 
with air the ratio would be 10 parts of oxygen to 50 
parts of hydrocarbon as oxygen is approximately 20 
per cent of air by volume. It is evident that in such 
a mixture there is an insufficiency of oxygen for 
complete combustion to CO, and H,O so that the 
formation of products of partial oxidation such as 
aldehydes, carbon, ketones, etc., would be highly 
favored. 

An increase of pressure favors the deposition of 
carbon unless both time and temperature are con- 
trolled within narrow limits. In other words, the 
tendency of reaction, according to Le Chatelier, is 
towards products occupying smaller volume. In the 
reaction CH, +O, — C + 2H.,O, carbon being a 
solid occupies negligible volume in comparison with 
the gaseous product which in this case is water. 
Under time-temperature control where the heat due 
to reaction is rapidly dissipated the reaction would 
be more of the order, CH, + O, ~ H.CHO + H,O. 
The formaldehyde on reduction with hydrogen would 
produce methanol according to the reaction H.CHO 
+ H, ~ CH,OH. This reaction similar to the re- 
action between carbon monoxide and hydrogen 
CO + 2H, ~ CH,OH is of the type highly favor- 
able to the use of high pressure (3000 pounds per 
Square inch and higher. 


IGNITION 

Although the hydrocarbon-oxidation reactions are 
strongly exothermic, heat has to be added to initiate 
reaction. Once the reaction is initiated sufficient 
heat is released for its continuation. A homely illus- 
tration is that of lighting a gas mixture with a match. 
The temperature of the mixture immediately sur- 
rounding the flame point is raised, the combustion 
spreading from the point of ignition. The heat lib- 
erated is far in excess of that required to raise the 
‘temperature to that necessary for controlled partial 
oxidation reactions, and unless a portion of this heat 
is rapidly dissipated, the reactions will be those of 
thermal decomposition rather than synthesis. Then 
again the temperature of the reaction mixture should 
be raised uniformly throughout to that point where 
reaction begins, rather than letting the reaction 
spread from a point in the form of flame waves. 
Where solid catalysts are used, other conditions 
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\being equal, those presenting the greatest amount 


of surface with the highest coefficient of heat trans- 
fer offer the greater possibilities for controlled re- 
actions. Cooling is of paramount importance to the 
control of homogeneous gas reactions of an exo- 
thermic nature. 

When the internal energy bound up in the mo- 
lecules of a gaseous system is released in the form 
of heat in going to a system of other molecules of 
less internal energy, there exists a transition period. 
The evidence is that the oxidation of hydrocarbons 
takes place in stages, such as those discussed in a 
previous article on the subject. (Ref. and N. G. M., 
Nov., 1931, page 95). For each stage there is a defi- 
nite time period which is dependent upon the nature 
of the reaction mix, the temperature, the time, the 
pressure and the catalyst. It is important that the 
temperature be controlled within the time limit of 
transition between stages, otherwise cracking rather 
than synthesis will occur. 

One means of controlling the time period is by 
having the reaction take place in a compressor, ben- 
efit also being gained from the uniform heating under 
conditions approaching adiabatic. The time period 
is controlled by the r.p.m. and the compression ra- 
tio, cooling may be either by direct expansion or 
cooled surfaces or a combination of the two. The 
temperature is controlled by the temperature of the 
suction gases and to some extent by the cylinder 
jacket. There are, however, mechanical difficulties 
as well as danger in the use of compressors for the 
oxidation of hydrocarbon gases. 

Where mixtures of hydrocarbon and oxidizing 
gas are heated together in a system where the heat 
is externally applied through containing walls, a 
temperature difference must exist to effect heat 
transfer. The film of gas in contact with the walls 
is practically stationary and heat must be transferred 
through this film as well as through the solid walls. 
Under such conditions aided by the catalytic effect 
of surface, the reaction is initiated at the walls 
rather than throughout the mix. Some benefit is de- 
rived by passing the gases at rapid rate through the 
zone of heating, but to a large degree the means 
defeat the ends sought as a higher temperature dif- 
ference between furnace and tube must be main- 
tained in order to effect the more rapid heat transfer. 

If more surface in the form of smaller tubes be 
used, greater catalytic effect is obtained, but the con- 
trol and mechanical application are difficult. Under 
the afore described conditions, ignition takes place 
in localized areas, the heat generated from within, 
plus that applied from without result in momentary 
yields of the desired product. Temperature control 
becomes impossible, the products of partial oxidation 
proceed to carbon monoxide, carbon dioxide and 
water before further reactions take place. In other 
words, reactions ignited in localized areas continue 
to completion before other reactions are initiated. 
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It is desirable to lower the temperature of ignition of surface contact as influenced by electronic energy. 
to the lowest possible minimum in order that the In general the velocity of a gaseous reaction through 
temperature may not raise too high after ignition. solid catalysts is increased by the use of pressure. 
This can be done by the addition of such gases as_ By increasing the pressure one is able to change the 
the oxides of nitrogen to the reaction mix. The ratio of the adsorbed material a‘ the catalytic sur- 
gases having easily displaceable oxygen in loose face and in this way produce products of a higher or 
combination as a rule serve to start reaction at lower lower oxidation stage. Thus, for example, in the 


temperatures than would otherwise prevail. hydrogenation of carbon monoxide, formaldehyde 
may be considered as a product of low pressure cat- 
CATALYTIC SURFACES alysis and methanol a product of high pressure cat- 
Certain substances have the power of inducing alysis 
and speeding up reaction. Catalysis in its broadest 1. CO + H,~H.CHO 
sense is a phenomena dependent upon surface ad- 2. CO + 2H,-CH,OH 


sorption. Inasmuch as all matter is made up of or H.CHO + H,>CH,OH 

atoms, which in turn are composed of electrons, it 

is evident that in many solids the electrons at the ATTRACTIVE FORCES 

surface must be free and unattached. The greater The attraction of oxygen for carbon is stronger 
the surface, the more the unattached electrons and than that of oxygen for hydrogen. The water gas 
the greater the catalytic power per weight unit. The reaction may be taken as one illustration CH, + 
various atoms and molecules seem, so far as can be H,O — CO + 3H, where the carbon combined with 
ascertained, to have a very definite structure or hydrogen in the form of methane removes the oxygen 
architecture, so that when held together in the solid combined with hydrogen as water and forms the 
state by inter-attractive forces, there must be a def- monoxide of carbon and free molecular hydrogen. 
inite orientation. Therefore when a gas such as, the carbon monoxide and hydrogen under high pres- 
for example oxygen, passes over the surface, loose sure and in the presence of a catalyst combine to 
combination takes place and molecular oxygen form either methanol or formaldehyde, although the 
changes to atomic oxygen which is ready for use of nickel as a catalyst will cause a reversion to 
combination with other substances to form ox- methane and water. That is, the reaction will pro- 
idation products. When the surface of the solid ceed from right to left due to differences in ionization 
catalyst becomes covered with an unreactive sub- potential. 

stance towards oxygen it is said to be poisoned. Aluminum would seem to be a suitable catalyst 
The products of reaction may themselves poison and for the production of unsaturated hydrocarbons from 
clog up a catalyst in which case the active life is the action of oxygen upon the saturated hydrocar- 
short. Where kaolin or floridan are used for oxida{ bons at low temperatures and high pressures. 


tion, catalysts for the hydrocarbons frequent revivi- 2C,H, + O, > 2C,H, + 2H,O 
fication either by the use of superheated steam or ethane + oxygen — ethylene + water. 
by recalcination becomes necessary. Inasmuch as the reaction is exothermic, means 


One method or overcoming the difficulties due to would have to be provided for rapidly removing part 
short lived catalysts is to feed the catalysts through of the heat from the catalyst. In this type of reac- 
the reaction zone either at intervals or continuously. tion the effort would be towards arresting and limit- 
It is always desirable to have long life catalysts, but ing the action of oxygen to the hydrogen attached 


such is not always possible or economical. at the surface of the carbon atoms. The time period 
Fuller’s earth is an excellent hydrocarbon oxida-\ within the zone of reaction sho..id be short. 

tion catalyst for short periods. Temperature control> ” See. 

and superheated steam lengthens the active life pe- CRACKING OXYGEN -COTAINING 

riod. There is however some difficulty in control- HYDROCARBONS 

ling the products of reaction between oxygen and Many of the hydrocarbon oxides on thermal de- 


gaseous hydrocarbon due to the tendency towards composition under pressure yield a water soluble 
polymerization of the primary products of oxidation. layer and an oil soluble layer. Carbon oxides also 
Fuller’s earth which has been treated with zinc so- are produced. Under carefully controlled conditions 
lution offers possibilities as a catalyst for the direct of temperature and at low pressures the alcohols 
formation of alcohol from the hydrocarbons and _ yield the unsaturated hydrocarbon compounds,—an 
oxygen. The electronic energy of the zinc happens\ example of which is the production of ethylene at 
to be correct for the alcohol formation, the Coe ee and atmospheric pressure, from ethyl alcohol, 


Providing an extended surface. using Floridan as a catalyst. 
There exists a similarity between ionization in C,H,OH ~ C,H, + HOH 
liquid solution and catalysis on solid surfaces. In Ethyl Alcohol > Ethylene + Water. 
the final analysis the promotion and direction of ‘re- The reaction is also accompanied by the formation 


action either by gases, liquids or solids is a matter of ether, and liquid or tarry condensation products. 
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Catalysts with strong affinity for water such as sul- 
furic and phosphoric acids are used to advantage in 
reactions of this type. Under elevated pressure and 
at lower temperatures the reactions are those of con- 
densation with the elimination of water. 

2C,H;,OH > C,HgOH + HOH 

Ethyl Alcohol — Butyl Alcohol + water. 

The presence of oxygen in combined form with 
carbon and hydrogen makes possible many transfor- 
mations. The point here is that once the oxygen 
enters into combination with the relatively inert sat- 
urated hydrocarbons, the chemical activity of the 
molecules are greatly increased and a variety of re- 
actions will take place. 


REFINER AND NATURAL GASOLINE MANUFACTURER 


DECEMBER, 19?) 


Recognition of the fact that the reactions betwee: 
oxygen and hydrocarbon for the production of hy 
drocarbon oxides are extremely sensitive to pressure 


‘ 


variation will be of help to those interested in thi ( 
t i 


phase of natural gas process development. While : 
is true that the initial cost of equipment for high 
pressure compression is somewhat greater than tha: 
for low pressure work, it is usually the first 100 
pounds per square inch that requires two-thirds of 
the operating cost. There is benefit in the use of 
high pressure in that units can be built smaller and 
more compact and also in the fact that the lower 
temperatures of reaction is of benefit from the stand- 
point of metal deterioration. 


Shield Welded Pressure Vessels Now Safe for 
All Hazardous Uses 


(Continued from page 93) 


“A’’) : 


tained. 


Elongations of 40 to 50 per cent are readily at- 


CONDITIONS IN WELDS 

The conditions in the welds of complete vessels may 
be somewhat different from those depicted by individual 
test specimens due to the temperature stresses set up 
by the welding operations, the heat of which is much 
greater under shield welding conditions than with the 
open arc. So although the tough ductile weld metal of 
the shield welded seam is incomparably better able to 
withstand these stresses, it is considered desirable in 
the case of most vessels, and imperative in the case of 
those whose walls are thick in proportion to their 
diameters, to relieve these temperature stresses by a low 
temperature annealing operation. In this operation the 
entire vessel is heated in a large annealing oven, photo- 
graph No. 6 to a uniform temperature of 1100 degrees 
Fahrenheit, a dull red heat just safely below the sagging 
point for thin walled vessels, and allowed to cool slowly 
in still air. 

The proper careful preparation of the parts before 


welding is a prerequisite to the successful manufacture 
of these high quality pressure vessels. The importance 
of this preparation can not be overlooked. The quality 
of the steel plate and other raw materials must be care- 
fully controlied. The design must be correctly propor- 
tioned in all its details to guard against local concen- 
trations of stresses. All edges for welding must be 
accurately machined so that they will fit straight and 
true upon assembly. The rolling and forming must be 
so carefully done that all parts will fit properly together 
without undue straining. In the routine of welding 
“cleanliness is next to godliness” toward securing per- 
fect welds. 

These processes have now been developed to the 
point that vessels so uniform in strength are being 
regularly built that for demonstration purposes, they 
can be stressed far beyond their elastic limit to the 
ultimate strength of the plate material. Whereupon, 
after due stretching, they are far more likely to fail 
in the plate than in the tough welds. 


Clay Volume and Vapor Velocity Govern Color and Gum 


(Continued from page 81) 


The rate of flow for each charge of clay was as 


follows: 
With 30- ton clay charge—0.9 to 1.03 bbls./ton/hr. 
With 15- ton clay charge—1.8 to 2.06 bbls./ton/hr. 


With 7%%4-ton clay charge—3.6 to 4.14 bbls./ton/hr. 
The plant produced practically the same amount 
of gasoline, from day to day, through the Gray Tower 
throughout all operations. 
In all tests the operation of the clay tower con- 


sisted of careful steaming, keeping the temperature 
of the vapors entering the clay tower at high tem- 
perature, operation at plant pressure and continuous 
washing of the clay with the gasoline reflux. In the 
original installation of thé tower and for a short time 
following until operation of the secondary bubble 
tower was outlined there was some trouble from 
cloud forming in the gasoline on exposure to sun- 
light. This was eliminated through the complete re- 
moval of entrained polymers. 
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Gasoline Plant Converted Into 


Field Skimming Unit 


sorption gasoline plant. In gallons per day, 

it is very small; producing under favorable 
conditions about 500 gallons of natural gasoline each 
24 hours. This was before the 30 stripper wells, from 
which it draws gas were removed from the existing 
pipe lines. As the little wells, producing from the 
Burgess sand gradually covered the sand with oil, 
the source of casinghead gas was sealed from the 
gathering lines of the plant. Something had to be 
done to ressurect the gas supply, and to do that, the 
oil had to be sold. 


Matt McCormick, one of the old timers in the oil 
business, with his partner, J. J. Riner, who own the 
Burgess Gasoline Plant, decided with the producers 
that some method could be utilized to give relief to 
both the oil situation and the gas supply. Having 
this small gasoline recovery plant which had been 
operated eight years, the idea came to them that the 
plant could be operated both as a gasoline plant 
and a skimming plant. They admit that they do not 
know much about refining, and would not have en- 
tered this phase of the industry, if the oil had been 
disposed of regularly. But, as Mr. McCormick said, 
they were forced into the refining business. 


N sr Collinsville, Oklahoma, is a little ab- 


The plant as a gasoline recovery unit had the usual 
field lines laid over the field, by which the gas was 
brought in for processing by a single cylinder 40 horse- 
power Pattin four cycle gas engine driving two com- 
pressor cylinders with the connecting rods attached to 
the outer faces of the hubs of the fly wheels. The low 
or vacuum cylinder is a Pattin 11% x 14 inches which 
delivers the gas through the two-inch pipe coils to the 
absorber, a unit 42 inches by 40 feet. The high cylinder 
is 6 x 14 inches and picks up the residue to deliver it 
back to the field for use in the powers. The circulating 
pumps are driven from a line shaft set on low ce- 
ment piers from which the belts run to the Myers 
belt driven geared pumps. The water circulation is 
effected by a two-inch Worthington centrifugal 
pump set down near the bedplate of the engine and 
is driven from a small pulley attached to the exten- 
sion of the crankshaft. 


The distillation apparatus was constructed from a: 


40 horsepower oil field type boiler with the hand- 
hole plates removed and plates welded in place. Min- 
eral seal oil had been used regularly during the op- 
eration of the plant as a gasoline recovery unit. The 
gasoline produced was blended with naphtha to make 
a good grade of motor fuel which was distributed 
locally through contracts with filling station operators. 

When the decision was made to run as a refining 
unit combined with recovering the usual amount of 
natural gasoline, there was nothing changed. One 
additional pump was installed to move the crude 
through the system. About four barrels of 38 gravity 
crude is charged through the system per hour, skim- 
ming it down to 31 gravity fuel oil. A market has 
been found which is taking all of the fuel produced 
by the plant. 

When the reduced crude leaves the still, it is par- 
tially cooled through a heat exchanger consisting of 
about 600 feet of two-inch pipe inside of four-inch, 
dringing it down cool enough to be placed in fuel 
oil storage tanks. Part of this cooled residuum is 
picked up by one of the Myers pumps diverting it 
through the two-inch coolers placed in the louvre 
tower which cooled the mineral seal oil. This cooled 
fuel oil is sent to the absorber to take the place of 
regular absorbent which has been discontinued since 
the conversion to a combination plant. 

The entire distillation and condensing system is 
carried under about 18 pounds pressure, producing 
a water white 59 gravity product which has an end 
point of around 440 and an initial of 90. The plant 
has been operating in this manner for about 90 days 
and no difficulty has presented itself except when 
the throughput of crude has been accelerated be- 
yond the rate of 100 barrels per day, then the end 
point has risen above that required. 

The local field has been relieved of its oil, and 
the gasoline plant has been enabled to operate, fur- 
nishing, as Mr. McCormick said, “bread and butter 
for all of us, because we were forced into it.” 
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Rectifying Plant For 


Mineral 


plant at Skellytown in the Panhandle of Texas, 

has designed and placed in operation a mineral 
seal rectifying unit that requires a minimum amount of 
the plant operators time as well as a small amount of 
power generated in the plant. Utilizing surplus ma- 
terial already on hand, the .cost of erection was 
almost altogether chargeable to labor. The unit con- 
sists of three distinct parts; first the combination fire 
and steam shell still, the condenser used in cooling 
the distillate, and the receiver or accumulator tank 
and water separator. 


GS iss’ Oil Company at its Shaffer No. 1 gasoline 


For a distillation unit, a surplus tank was utilized 
that had been used in some of the experimental pro- 
cesses in the plant. It is about five feet in diameter 
by 12 feet in length. A tube bundle had been in- 
stalled in the shell, but was removed prior to con- 
verting it to a mineral seal still. The tube bundle 
cover was left on the shell and provides a convenient 
means of entering the still when the need arises. 
Lugs were welded to the sides for supporting pur- 


Seal Oil 


poses. Pieces of pipe were set in the ground upon 
which the still was placed, arranged so that the lugs 
rest on the top of these posts. A firebox was built 
under the shell, re-inforced by placing an angle iron 
binder on the upper row of bricks. The combustion 
chamber extends the full length of the unit, coming 
out in a duct at the back end. On top of this outlet 
for the gas, a joint of 12-inch pipe was erected to 
serve as a Stack for the still. A steam line was placed 
on supports leading to the unit, entering the shell 
at the front end through the upper side, extending 
down to the bottom, terminating in a perforated line 
placed for agitating the material in process. 

A Foxboro temperature recorder controller was 
placed a short distance from the unit, with the cable 
supported on a two-inch loop to prevent fouling 
when passing near the instrument. Gas to the Per- 
fecto burners set in the firebox is controlled by being 
passed through a one-inch Foxboro valve actuated 
by the temperature recorder controller. Feed to the 
still was admitted to the interior of the shell through 





Vapor Condenser 
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Distillation plant for oil reclamation 


the action of a Fisher float actuating a one-inch 
Neilan valve placed in the line just outside the still. 
The Fisher float was attached to the front of the 
still on connections in such manner that the shell re- 
mains about half full of liquid when in operation. 
This feed material is taken from a tap made in the 
outlet of the still in the gasoline plant, transferring 
hot denuded oil directly to the rectifying still with- 
out being previously cooled. 


OPERATING METHOD 
A vapor line is taken from a connection on the 
top of the still through a flanged six-inch swedged 
down to a two-inch. This line carried on overhead 
stanchions was led back near the plant distillation 
apparatus, entering a Braun size F-120 tubular con- 
denser set in a horizontal position and elevated above 
the surface of the plant yard to be convenient in 
cleaning or removing parts. Condensate leaves this unit 
through a two-inch line to a receiving tank placed near 
one end of the lean oil surge tank. The accumulator is 
placed on legs being sufficiently high that the accumu- 
lated rectified mineral seal can flow from a 
connection near the top into the surge tank 
without pumping. Water that may be 
brought over in the process or rectification is 
drawn from the base of the accumulator 
tank as often as necessary. Gauge glasses 
were installed to permit the operator to 
judge how often the draining of water is 
necessary. A loop was placed in the run- 
down line leading from the condenser to the 
accumulator tank to prevent syphoning the 
contents back to the still should the tempera- 
ture fall below the point necessary to main- 
tain pressure on the system. 
The rectifying unit is operated at 430°F., 
under a process pressure of five pounds. The 
rate of distillation is governed by the tem- 
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perature and amount of steam injected in 
the mass under process. The feed leading to 
the still is automatically governed by the rate 
of distillation, make up of fluid being ad- 
mitted to the still only as the liquid falls in 
the shell. Then the Fisher opens the inlet 
valve admitting more hot oil. 

The residuum remaining in the still is 
drawn away as often as found necessary. 
After the apparatus has been in service a 
short time, the bottoms are analyzed to de- 
termine the condition as to gravity and min- 
eral seal content. As the point is approached 
where the predominating portion of the bot- 
toms is heavy crude or tarry substances, 
the feed is cut off and distillation is con- 
tinued until all desirable portions are driven 
from the mass. When this has been accomplished the 
bottoms are drained away. Some of the residuum has 
been utilized as road dressing ; but the principal portion 
of it is permitted to drain to some of the canons near 
the plant. 

When the system was first placed in operation, a great 
amount of sediment and refuse material were separated 
from the mineral seal in the system. Its gravity had 
been falling for some time. When the unit was placed 
on stream, the oil in the system had. lowered to 28° 
A.P.I. Within about 30 days the gravity of the oil in 
the system had been brought back to above 35° A.P.I. 
The amount of sediment and refuse matter being drawn 
from the distillation equipment does not exceed 400 
gallons per week. The tubes in the heat exchangers and 
oil cooling units do not need cleaning as often as be- 
fore, and the efficiency of the plant as a whole has 
been improved. The rectifying unit has operated quite 
satisfactorily since it was placed in operation, and no 
attention is required once the rate of distillation has 
been regulated. 








Accumulator tank and water drain in mineral seal oil cleaning system 








Asphalt Plant Has Interesting 


Features 


' ) THEN you are situated a long distance from 
any town that boasts a supply house or two, 
and necessity becomes the mother of inven- 
tion, several things may be accomplished with a lit- 
tle effort and concentration. Saving on this job and 
that may spell the difference between profit and loss 
in the operation of any plant. Several things rela- 
tively simple liave been installed in the asphalt plant 
of James B. Berry Sons’ Company at Waterloo, Ar- 
kansas, which have a tendency to lower costs, and at 
the same time accomplish that which was intended 
with a small initial expenditure. 


Take the boiler room for instance. Most oil fields 
are not blessed with a supply of water so pure 
that scale forming ingredients are not present 
in more or less discouraging quantities. While the 
water in this particular district is much better than 
the average field, there are properties in it that will 
eventually form scale on the flues of an oil field type 
boiler, or foul up the tubes in a water tube type. 

Boiler treating chemicals commonly used in a 
great number of plants are fed into the stream 
through a boll wevil,” by which method the oper- 
ator knows how much 


ed. Boiler compound would disappear in alarming 
quantities, or would not be fed in sufficient amounts. 
Both are detrimental to the satisfactory operation of 
a boiler plant. Mr. J. Smith did a little figuring. 
Placing a small Hills-McCanna pump on the boiler 
feed pump he has accomplished the desired results. 
Taking a sheet of heavy steel that could be bolted se- 
curely to the pump fittings, he placed this small 
pump near the rocker shaft so that by making a 
small connection, it can be operated continuously. 
To permit the pump to pick up the compound more 
readily, he placed a five-gallon paint bucket beside 
the appartus in which it could be poured. To main- 
tain a constant temperature on the compound in the 
bucket, he had a three-fourth inch steam line placed 
in the bucket with a single coil, through which a 
small amount of live steam can be passed to main- 
tain the temperature. Costs have gone down remark- 
ably and the results which are obtained in the boil- 
ers are satisfactory. 
WATER PROBLEM 


Another thing. Using all the exhaust steam from 
the pumps around the vacuum tower, through the 
superheaters so that the 

amount can be con- 





compound he has poured 
into the apparatus, but 
does not know whether 
it has all been injected 
in a slug, or fed to the 
boilers in a_ constant 
stream by which the 
best results can be se- 
cured with the mini- 
mum amount of mate- 
rial. The reverse is true 
in this particular plant. 

The feed of chemicals 
into the boilers here was 
accomplished in the 
usual manner, and as in 
the usual plant, the re- 
sults were approximat- 








Device for injecting boiler compound in boilers 
in the Asphalt plant of James B. Berry Sons Com- 
pany, Waterloo, Arkansas. 


served, he had no feas- 
ible way of preheating 
the boiler feed water 
without using more fuel. 
From the side cut on the 
vacuum tower, he is re- 
moving a heavy lube 
distillate that needs 
cooling. Placing a heat 
exchanger in a horizon- 
tal position beside the 
lube. removal pump, a 
Dean Brothers pump 
with a water cooled 
stuffing box, he led 
the boiler feed water 
through this box on the 
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pump before carrying the stream through the shell 
of the exchanger. This method accomplishes a 
double purpose. First, effectually cooling the dis- 
tillate to a point where it may be handled with 
safety to the operators, and, second, heats the water 
to a point before it enters the boiler so that it steams 
more readily. 


HEAT CRUDE WITH EXHAUST STEAM 

The crude that is processed through this plant 
ranges from 11 to 14 gravity with no gasoline, 
naptha, or kerosene in it. Consequently the pour 
point is so high that it is difficult during cool weather 
to move it without heating. Receiving the oil in the 
stock tanks direct from the treating plants in the 
field, it is warm enough to follow when received. 
Should it set in the tanks for a while, even in or- 
dinary South Arkansas weather, difficulty is experi- 
enced in maintaining a suction on the charging 
pumps. To overcome this situation, the main charg- 
ing pumps, two Dean Brothers pumps, 9x5%4x12, are 
set between the two crude stock tanks with a very 
short suction line. Even with this set up, the prob- 
lem was not solved, so the exhaust from them is 
utilized as a heating agent. A number of two-inch 
lines were placed through the shell of the tank in 
a semi-circular position surrounding the suction line 
from the bottom of the tank on one side around to 
the bottom on the other. These extend a few feet 
into the body of oil, but are blind headed at the end 
which is in the oil. The exhaust line from the steam 
chest of the pumps is lead to the tank, and welded to 
an ox bowed two-inch pipe and bent so that it con- 
forms to the pipes in the tank. From this header, 
one-inch lines were welded so that each one can be 
inserted in each of the two-inch lines in the tank. 
The one-inch lines extend almost the full length of 
the pipe so that when the pump exhausts steam it 
is directed to the far end to return to the atmosphere. 
This method utilizes waste heat, or at least heat that 
is normally wasted. Sufficient heat is imparted to 
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Indicating flow meter on vacuum tower in Asphalt 

plant at Waterloo, Arkansas. Device made in the 

plant and from calculations the amount of steam 
injected may be determined, 
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the oil by the constant operation of the pumps that 
it is not difficult to remove it from the tanks. 


To determine the amount of steam used at every 
point of consumption, Mr. Smith rigged up a simple 
indicating flow device. Placing orifice plates in con- 
nections near the point of utilization, he is able to 
determine with comparative accuracy the amount 
used at any one point. On each side of the orifice 
plate are placed connections to which ordinary in- 
dicating pressure gauges can be installed. By re- 
ferring to tables on steam measurement, the amount 
can be computed by checking the differential pres- 
sure at the orifice plate. 





a 


Application of exhaust steam to maintain sufficient 
tempeature that it is possibly at all times to pump 
the heavy asphalt base oil to the stills. 








Heat Exchanger and.water cooled stuffing box util- 
ized in preheating water for boilers. 
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Units Indicated 


By GEORGE REID 
Associate Editor 


HETHER in answer to the motorist’s demands 
W for higher octane rating, or because of com- 

petitive conditions in the marketing branch of 
the petroleum industry, or because of anticipation of 
the needs of motors of next year or thereafter, the re- 
fining industry is bent upon distributing premium and 
regular grades of motor fuel of better quality than 
standards of last year. Further, it is contemplated that 
the now extensively distributed blue gasoline, or third 
grade, will be markedly improved in quality before 
many months have passed. 

Certain it is that refiners on the west coast, the 
eastern seaboard, and several in the north central areas 
have been exploiting the market with more powerful 
and higher anti-knock value grades of motor fuel, and 
in so doing have taken gallonage away from less ag- 
gressive organizations. This results in the needs for, 
and the purchase and construction of refining facilities 
that will provide motor fuels to meet new standards. 

Ethyl standard was raised from an octane rating of 
74 to 78 because of the need for maintaining the margin 
between premium and regular grades of motor fuel and 
because of the fact that manufacturers and owners of 
motors designed for premium fuels were complaining 
about the performance of their motors. The proposed 
“©” brand of anti-knock compound which has been 
used for some time in Canada by Imperial Oil, Ltd., in 
its regular grade of motor fuel (which is proposed to be 
licensed in this country after March 1, 1932), is de- 
signed for use in motor fuels of 68-70 octane number 
with its use limited to 1% cc. per gallon of the fuel. 
This rating is in line with that of most of the nationally 
advertised brands of regular or competitive motor fuel. 

Refiners, technologists and manufacturers of automo- 
bile engines differ in their opinions as to the need for 
higher standards of knock rating at present. Most pres- 
ent day motors now being distributed are apparently 
designed for good performance with fuels ranging from 
60 to 67 octane rating, with numerous exceptions in 
the higher priced cars. Tomorrow’s motors, judging 
froia present trends, may be designed for fuels with 
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octane ratings from 75 to 80, and some authorities ex- 
press the opinion that in the near future the rating of 
premium grades of motor fuel will be in the 90’s. 

Refining companies have realized that the motor de- 
signed for good performance with a fuel having a mini- 
mum of 65 octane rating, appreciates and utilizes to 
advantage motor fuels with octane ratings from five to 
seven numbers above the minimum requirements, and 
have, therefore, provided such fuels for distribution. 
This has been true especially on the Atlantic and Pa- 
cific Seaboards, and to a large extent in the Middle- 
west. With competitive fuels ranging in these densely 
populated districts, from 65 to 72, then premium grades 
have of necessity been provided with ratings much 
above the former Ethyl standard of 74, sometimes rang- 
ing as high as 84 octane. 

The new “Q” anti-knock compound when it is dis- 
tributed will provide an outlet for some straight-run 
gasoline which may be treated to meet Ethyl standard 
of 68 to 70 octane, but for the most part the straight-run 
gasoline now produced must be blended with varying 
percentages of cracked gasoline before treatment, in 
order that the new standard may be met. Straight-run 
of 55 octane number, for example, may be raised to the 
ranze, 68-70 octane, by the addition of the limit of the 
new anti-knock compound. 

Two means are available to refiners producing 
straight-run below the new standard of 68-70 octane 
rating, and there is every evidence that competitive 
marketing conditions will necessitate meeting such a 
standard. The first is the addition of more liquid or 
vapor phase cracking units ; the second is the installation 
of gasoline reforming units. The installation of either 
type of refining facilities then necessitates the installa- 
tion or further enlargement of the gasoline recovery 
systems, the degasifiers or debutanizers, and pressure 
distillate stabilization facilities. 

The economics of the present situation point directly 
to the expansion of cracking facilities, either liquid of 
vapor phase, because of the fact that a trend in the 
other direction (production of more straight-run gaso- 
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line) adds the further burden of increasing fuel oil 
stocks. Estimates of next year’s consumption of crude 
petroleum by the refining industry are influenced large- 
ly by the fuel oil stock or consumption situation. 

The fuel oil market is not helped by consumption of 
this product by the industry itself when it enlarges 
its cracking departments, inasmuch as the proportion of 
fuel gas produced is correspondingly increased. Seem- 
ingly, the logical disposition of fuel oil is to crack it into 
gasoline, under present economic conditions. 

On the other hand, the installation of gasoline re- 
forming units does not increase crude consumption of 
the given refinery, inasmuch as it also handles a product 
already distilled. Neither does the installation of the 
gasoline reforming unit materially affect the yield of 
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gasoline from the barrel of crude. Often in the opera- 
tion of the gasoline reforming unit the refiner cuts 
deeper into his kerosene range after splitting his natural 
yield of gasoline into a light fraction held, usually, for 
blending purposes. Reforming, or cracking, the heavier 
fraction of naphtha, usually results in an increase of 
but one-half to one per cent of motor fuel—but this 
motor fuel is of high anti-knock rating and blending in 
various proportions provides the plant with a number of 
possible grades of motor fuel, in so far as octane rating 
is concerned. 

In many instances the refining industry will of neces- 
sity have to install gasoline reforming units because of 
the lack of balance between straight-run gasoline pro- 
duction and the yield of cracked gasoline. In other in- 

stances the addition of more liquid 





Classification of samples according to knock rating 


Competitive-Price Gasoline’ 
OCTANE NUMBERS 


40 45 50 55 60 65 

City to to to to to to 
44 49 54 59 64 69 

ee Oe TP a Sa. 2 3 5 
So See A 2 3 2 
Washington . ..... .. a “i 1 5 
eS Sarre are ies 1 1 x 
Es cape cauaew 76 Bs 4 2 1 
OE een d cae tace 2 1 2 3 
SEES Se oon Sere ea a 2 1 6 4 
New Orleans ...... rf 1 ne ts 3 4 
ae weer 1 2 4 2 3 1 
Minneapolis-St. Paul 1 va 2 2 3 3 
SS rt Socket Gs 1 5 3 2 aa 
I a) hats ‘olen so coral es fe 1 5 4 as 
SSR ORE Co ae as 4 1 2 
ES 5 cnc ag patois ala a 1 4 2 Be 
Rear ere ree i 1 me 5 re 
Balt Lake City 60s ii i 8 2 
DS na sein a's Gace a aa 5% ; 3 4 
Bee Anges 66.3666 cs Pe sy 4 7 4 
San Francisco ..... .. ‘ te 1 8 4 
Tees: s Saie ks 2 4 18 36 67 47 


Mrmondmi.w &@ & mm ma 


Classification of samples according to knock rating 


Premium-Price Motor Fuels’ 
OCTANE NUMBERS 


50 55 60 65 70 75 

City to to to to to to 
54 59 64 69 74 79 

SITE FASE NRO EE na ix ps 1 1 
OW OME i ccuwe be 2 ae 1 1 4 
Washington . ...... .. mF ‘a ihe 2 3 
WOME. ce kves. 4s 1 2 
ee SRS ae 1 1 
OS EE SaS are a 4 
MM ona veisew. e's 2 2 1 2 1 
New Orleans ...... .. eo pa 1 2 2 
ao “Esper 1 Be ee bat as 4 
Minneapolis-St. Paul .. a es 2 x5 3 
MM.  seGcvechee. bi He 1 a 1 3 
MES  eecckiaiuce: wa ‘es 2 4 
NS i Sica tier 1 P 4 
menver® . ......c00 se a = we aa ae 
Oe WN de im S 1 2 3 
Salt Lake City ..... .. iy ie 5a a 1 
| Fete eee 1 
Los Angeles ....... .. 4 
an Francisco ..... .. 1 
0 See ae 1 = 3 5 17 46 
Per cent of total .. 1.0 ia 2.8 6.7 16.2 43.8 


*“No premium-price ‘uels sampled in Denver. 
From Bureau of Mines, R. I. 3152. 


or vapor phase cracking units crack- 
ing gas oils and heavy residues will 
bring about the desired balance. 





70 75 Such are the problems of individual 

to to Total 3 . 

74 79 refiners in view of the present 

"3 ro trends in gasoline marketing and 

i 10 gasoline demand. 

5 10 

6 13 

2 2 12 : 

1 14 Safety Airplane 

r 1 11 

1 14 Fuel Announced 

Rie 11 

11 Technicians of Standard Oil 
> "7 Company of New Jersey, a member 
1 8 of Stanavo Specification Board, 
s Inc., have perfected a new aviation 

2 - 9 fuel designed to reduce fire hazard, 

. e + according to announcement by the 
— —  -— company. The result of this re- 

30 3 207 search. and development is a fuel 
14.5 14 100 having a flash point of 107° F. as 


compared with flash point of ordi- 
nary gasoline which is usually from 
28 to 46°F. 


. = Total The new fuel is produced by the 
3 : 6 hydrogenation process. It has an 
es e 6 octane rating of 82.6 without the 
3 2 10 Ge 
3 ia 6 addition of any knock suppressor. 
bia 1 3 It differs in this respect from the 
is _ z high flash: point airplane fuel re- 
as 5 cently announced by General Fer- 
? 3 rier in France. The new American 
a 5 fuel has been under-going tests at 
s : Langley field, Virginia, in the lab- 
a .. oratories of the National Advisory 
: si . Committee for Aeronautics. To de- 
1 5 7 rive full benefit of the fuel a special 
‘ : ; carburetor and induction system 
— — -— had to be designed but this diffi- 
Phd Pe. = culty has been eliminated through 
16.2 13.3 100 the experience and work of the 


N.A.C.A. 
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Universal Oil Measuring Standard 


} By ROY E. LEIGH 








producing countries of the metric system has 
greatly reduced the number of different methods 
employed in the measurement of oil throughout the 


world. Formerly, oil was measured in “poods” and 
various other units; but nowadays we find it measured 


only in barrels in the United States and certain other 
countries whose oil industries have felt the American 
influence, in long tons (2240 pounds) in the British 
Empire and in certain countries where oil is produced 
by British enterprise, and in metric tons (1000 kilo- 
grams or 2,204.622341 pounds) and cubic meters 


(264.4 U.S. gallons) in France, Mexico, Argentina and 
other countries where the metric system has been 
adopted. It is true that oil is still measured in “wagons” 
(tank cars) and “cisterns” (tanks) in Roumania and 
Poland, but one needs only to remember that a “wagon” 


[= post-war adoption by Russia and other oil 


or “cistern” of oil is commonly recognized as contain- 
ing 10 metric tons. A few British producers make it 
their policy to measure production in Imperial gallons, 
equivalent to 1.201 U. S. gallons; but, generally, great 
progress. has been made toward the standardization of 
oil measurements during recent years. 

Within the United States, a great service was 
done by the American Petroleum Institute, the Bu- 
reau of Standards, and the Bureau of Mines by their 
collaboration in the revision of the Baume gravity 
scales in 1924. Their revised formula for the conver- 
sion of specific gravities to A. P. I. gravities has been 
accepted and adopted throughout the American oil 
industry and in many foreign countries; and nowa- 
days one hears no more of the confusion which for- 
merly attended the use of conflicting formulae and 
different, so-called Baume scales. 

Now that the numbers of gravity scales and units 
of.measurement have thus been reduced, we think it 
timely to offer.a table showing the relationship. be- 
tween those still in use. Of course, it would be de- 
sirable if the oil industry of the world could be per- 
suaded to adopt common standards of measurement, 
but we despair of the complete adoption of the me- 
tric system by Americans and it probably. is hope- 
less to expect European oil operators to adopt our 
volume and gravity measurements, except in special 
cases. Britishers can never be made to understand 
why we prefer to measure oil by volume, and Ameri- 
cans will never admit the sense of measuring liquids 
by weight. 

We have yet to see an oil man, American or Euro- 
pean, who is equally familiar with the A. P. I. and 
specific gravity scales or with the units of measure- 





ment by weight and volume. However, there are 
many rules of thumb by which conversion may be 
approximated. For example, it is figured that a ton 
of oil is roughly equivalent to 7 of 7% barrels and 
that a “wagon” or “tank” of oil approximates 70 to 
75 barrels. Actually, however, the volume occupied 
by a given weight of oil changes with every frac- 
tional variation in gravity. It takes only seven bar- 
rels to make a ton of oil of 23° A. P. I. gravity, 
whereas a ton of 45° oil equals eight barrels. Im- 
perial gallons bear approximately the same relation 
to U. S. gallons as six does to five; or an Imperial 
gallon is about 20 per cent larger than an American. 
It is generally remembered that the high numbers 
in the specific gravity scale are equivalent to the low 
numbers in the A. P. I. scale; but we have yet to 
find any one who can make conversion from one to 
the other without resorting to references or to cal- 
culation. 

The universal conversion table offered below is 
based on this formula and on fundamental data found 
in “National Standard Petroleum Oil Tables,” pre- 
pared by the United States Bureau of Standards, ap- 
proved by that bureau and by the American Petro- 
leum Institute and the United States Bureau of 
Mines, and published by the Government Printing 
Office at Washington as Circular No. 154 of the 
Bureau of Standards. Table No. 5 of that circular, 
from which these data were taken, shows specific 
gravities, pounds per gallon, and gallons per pound, 
corresponding to the designated degrees A. P. I.; and 
the number of barrels per British long ton, per met- 
ric ton, etc., were found by arithmetical calculation, 
carefully checked before publication. 

The circular also includes the following useful 
tables: 

Table 1. Reduction of observed degrees A. P. I. 
to degrees A..P. I. at 60°F. 

Table 2. Volume at 60°F. occupied by unit vol- 
ume at indicated temperature. 

Table 3. Reduction of observed specific gravities 
to specific gravities at 60°/60°F. 

Table 4. Degrees A. P. I., pounds per gallon, and 
gallons per pound corresponding to the designated 
specific gravities.. 

Table 5. Specific gravities, pounds per gallon, and 
gallons per pound corresponding to the designated 
degrees A. P. I. 

Table 6. Degrees A. P. I. (modulus 141.5) cor- 
responding to degrees Baume (modulus 140). 
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Universal Oil Conversion Tables 
Gravity ~ Weight ~ Volume 






















































































Cubic Cubic Cubic Cubic 
Barrels Barrels | Meters | Meters Barrels Barrels | Meters | Meters 
Pounds |Gallons| Per Per Per Per : Pounds |Gallons| Per Per Per Per 
Degrees | Specific Per Per Long Metric Long | Metric Degrees Specific Per Per Long Metric Long | Metric 
A.P.I. |Gravity | Gallon | Pound Ton Ton Ton Ton A.P.I. |Gravity | Gallon | Pound Ton Ton Ton Ton 
10.0 | 1.0000 8.328 | 0.1201 6.4041 6.3030 | 1.01729 | 1.00123 55.0 | 0.7587 6.316 | 0.1583 8.4442 8.3108 | 1.34136 | 1.32017 
10.5 | 0.9965 8.299 | 0.1205 6.4265 6.3250 | 1.02085] 1.00472 55.5 | 0.7567 6.300 | 0.1587 8.4656 8.3319 | 1.34476 | 1.32353 
11.0 | 0.9930 8.270 | 0.1209 6.44 6.3472 | 1.02443] 1.00825 56.0 | 0.7547 6.283 | 0.1592 8.4885 8.3544 | 1.34840] 1.32711 
11.5 | 0.9895 8.241 | 0.1213 6.4717 6.3695 | 1.02803 1.01180 56.5 | 0.7527 6.266 | 0.1596 8.5115 8.3771 | 1.35206 | 1.33071 
12.0 | 0.9861 8.212 | 0.1218 6.4 6.3920 | 1.03166 | 1.01537 57.0 | 0.7507 6.249 | 0.1600 8.5347 8.3999 | 1.35574 | 1.33433 
12.5 | 0.9826 8.183 | 0.1222 6.5176 6.4146 | 1.03532 | 1.01897 57.5 | 0.7487 6.233 | 0.1604 8.5566 8.4215 | 1.35922 | 1.33775 
13.0 | 0.9792 8.155 | 0.1226 6.5400 6.4367 | 1.03887 | 1.02246 58.0 | 0.7467 6.216 | 0.1609 8.5800 8. 1.36294 | 1.34141 
13.5 | 0.9759 8.127 | 0.1230 6.5625 6.4588 | 1.04245} 1.02599 58.5 | 0.7447 6.199 | 0.1613 8.6035 8.4677 | 1.36667 | 1.34509 
14.0 | 0.9725 8.099 | 0.1235 6.5852 6.4812 | 1. 1.02954 59.0 | 0.7428 6.184 | 0.1617 8.6244 8.4882 | 1.36999 | 1.34835 
14.5 | 0.9692 8.071 | 0.1239 6.6080 6.5037 | 1.04969 | 1.03311 59.5 | 0.7408 6.167 | 0.1622 8.6482 8.5116 | 1.37377 | 1.35207 
15.0 | 0.9659 8.044 | 0.1243 6.6302 6.5255 | 1.05321 | 1.03657 
15.5 | 0.9626 8.016 | 0.1248 6.6534 1.05689 | 1.04020 60.0 | 0.7389 6.151 | 0.1626 8.6707 8.5338 | 1.37734] 1.35559 
‘6.0 | 0.9593 7.989 | 0.1252 6.6758 6.5704 | 1.06046 | 1.04371 60.5 | 0.7370 6.135 | 0.1630 8.6933 8.5560 | 1.38093 | 1.35912 
16.5 | 0.9561 7.962 | 0.1256 6.6985 6.5927 | 1.06406 1.04725 61.0 | 0.7351 6.119 | 0.1634 8.7160 8.5784 | 1.38454] 1.36268 
17.0 | 0.9529 7.935 | 0.1260 6.7213 6.6151 | 1.06768 | 1.05081 61.5 | 0.7332 6.103 | 0.1639 8.7389 8.6009 | 1.38817] 1.36625 
17.5 | 0.9497 7.909 | 0.1264 6.7434 6.6369 | 1.07119 | 1.05427 | 62.0 | 0.7313 6.087 | 0.1643 8.7618 8.6235 | 1.39182] 1.36984 
18.0 | 0.9465 7.882 | 0.1269 6.7665 6.6596 | 1.07486 1.05788 62.5 | 0.7294 6.072 | 0.1647 8.7835 8.6448 | 1.39526] 1.37322 
18.5 | 0.9433 7.856 | 0.1273 6.7889 6.6816 | 1.07841 |} 1.06138 63.0 | 0.7275 6.056 | 0.1651 8.8067 8.6676 | 1.39895] 1.37685 
19.0 | 0.9402 7.830 | 0.1277 6.8114 6.7038 | 1.08199 | 1.06490 63.5 | 0.7256 6.040 | 0.1656 8.8300 8.6906 | 1.40265 | 1.38050 
19.5 | 0.9371 7.804 | 0.1281 6.8341 6.7262 | 1.08560} 1.06845 64.0 | 0.7238 6.025 | 0.1660 8.8520 8.7122 | 1.40614] 1.38394 
64.5 | 07219 6.010 | 0.1664 8.8741 8.7339 | 1.40965 | 1 38739 
20.0 | 0.9340 7.778 | 0.1286 6.8569 6.7487 | 1.08923 | 1.07202 65.0 | 0.7201 5.994 | 0.1668 8.8978 8.7573 | 1.41342 | 1.39109 
20.5 | 0.9309 7.752 | 0.1290 6.8799 | 6.7712 | 1.09288] 1.07562 65.5 | 0.7183 5.979 | 0.1673 8.9201 8.7792 | 1.41696 | 1.39458 
21.0 | 0.9279 7.727 | 0.1294 6.9022 6.7932 | 1.09642] 1.07910 66.0 | 0.7165 5.964 | 0.1677 8.9425 8.8013 | 1.42053 | 1.39809 
21.5 | 0.9248 7.701 | 0.1299 6.9255 6.8161 | 1.10012] 1.08274 66.5 | 0.7146 5.949 | 0 1681 8.9651 8.8235 | 1.42411] 1.40162 
22.0 | 0.9218 7.676 | 0.1303 6.9481 6.8383 | 1.10370} 1.08627 67.0 | 0.7128 5.934 | 0.1685 8.9878 8.8458 | 1.42771 | 1.40516 
22.5 0.9188 7.651 | 0.1307 6.9708 6.8607 | 1.10731 1.08982 67.5 0.7111 5.919 | 0.1689 9.0105 8.8682 | 1.43132] 1, 72 
23.0 | 0.9159 7.627 | 0.1311 6.9927 6.8823 | 1.11079 | 1.09325 68.0 | 0.7093 5.904 | 0.1694 9.0334 8.8908 | 1.43496 | 1.41230 
23.5 | 0.9129 7.602 | 0.1315 7.0157 6.9048 | 1.11445] 1.09684 68.5 | 0.7075 5.889 | 0.1698 9.0564 8.9134 | 1.43861 1.41590 
24.0 0.9100 7.578 | 0.1320 7.0379 6.9268 | 1.11797 | 1.10032 69.0 0.7057 5.874 | 0.1702 9.0796 8.9362 | 1.44229] 1.41951 
24.5 | 0.9071 7.554 | 0.1324 7.0603 6.9488 | 1.12153 1.10381 69.5 | 0.7040 5.860 | 0.1706 9.1013 8.9575 | 1.44574] 1. 
25.0 0.9042 7.529 | 0.1328 7.0837 6.9718 | 1.12525] 1.10748 
25.5 | 0.9013 7.505 | 0.1332 7.1064 6.9941 | 1.12885} 1.11102 70.0 | 0.7022 5.845 | 0.1711 9.1246 8.9805 | 1.44945] 1.42655 
26.0 | 0.8984 7.481 | 0.1337 | 7.1292 7.0166 | 1.13247] 1.11458 70.5 | 0.7005 5.831 | 0.1715| 9.1465 9.0021 | 1.45293 | 1.42998 
26.5 | 0.8956 7.458 | 0.1341 7.1512 7.0382 | 1.13596 | 1.11802 71.0 | 0.6988 5.817 | 0.1719 9.1685 9.0237 | 1.45642] 1.43342 
27.0 0.8927 7.434 | 0.1345 7.1742 7.0609 | 1.13963] 1.12163 71.5 | 0.6970 5.802 | 0.1724 9.1922 9.0471 | 1.46019] 1.43713 
27.5 | 0.8899 7.410 | 0.1350 7.1975 7.0838 | 1.14332 | 1.12526 72.0 | 0.6953 5.788 | 0.1728 9.2145 9.0689 | 1.46372] 1.44060 
28.0 | 0.8871 7.387 | 0.1354 7.2199 7.1059 | 1.14688 | 1.12877 72.5 | 0.6936 5.773 | 0.1732 9.2384 9.0925 | 1.46752] 1.44435 
28.5 | 0.8844 7.364 | 0.1358 7.2424 7.1281 | 1.15046 | 1.13229 73.0 | 0.6919 5.759 | 0.1736 9.2609 9.1146 | 1.47109 | 1.44786 
29.0 | 0.8816 7.341 | 0.1362 7.2651 7.1504 | 1.15407] 1.13584 73.5 | 0.6902 5.745 | 01741 9.2834 9.1368 | 1.47468 | 1.45139 
29.5 | 0.8789 7.318 | 0.1366 7.2880 7.1729 | 1.15770 | 1.13941 74.0 | 0.6886 5.731 | 0.1745 9.3061 9.1591 | 1.47828 | 1.45493 
74.5 | 0.6869 5.718 | 0.1749 9.3273 9.1800 | 1.48164 | 1.45824 
30.0 | 0.8762 7.296 | 0.1371 7.3099 7.1945 | 1.16119 | 1.14285 75.0 | 0.6852 5.703 | 0.1753 9.3518 9.2041 | 1.485541 1.46207 
30.5 | 0.8735 7.273 | 0.1375 7.3331 7.2172 | 1.16486 | 1.14646 75.5 | 0.6836 5.690 | 0.1757 9.3732 9.2251 | 1.48893 | 1 46541 
81.0 | 0.8708 7.251 | 0.1379 7.3553 7.2391 | 1.16839} 1.14994 76.0 | 0.6819 5.676 | 0.1762 9.3963 9.2479 | 14926) | 1.46903 
31.5 | 0.8681 7.228 | 0.1384 7.3787 7.2622 | 1.17211] 1.15360 76.5 | 0.6803 5.662 | 0.1766 9.4195 9.2708 | 1.49629 | 1.47266 
32.0 | 0.8654 7.206 | 0.1388} 7.4012 7.2843 | 1.17569] 1.15712 77.0 | 0.6787 5.649 | 0.1770} 9.4412 9.2921 | 1.49974 1.47605 
32.5 | 0.8628 7.184 | 0.1392 7.4239 7.3067 | 1.17929 | 1.16066 77.5 | 0.6770 5.635 | 0.1775 9.4647 9.3152 | 1.50346 | 1.47972 
33.0 | 0.8602 7.163 | 0.1396 | 7.4457 7.3281 | 1.18275] 1.16407 780 | 0.6754 | 5.622 | 0.1779 | 9.4865 | 9.3367 | 1.50694] 1.48314 
33.5 | 0.8576 7.141 | 0.1400 7 7.3507 | 1.18639 | 1.16765 78.5 | 0.6738 5 608 | 0.1783 9.5102 9.3600 | 1.51070} 1. 
34.0 | 0.8550 7.119 | 0.1405 7.4917 7.3734 | 1.19006 1.17126 79.0 | 0.6722 5.595 | 0.1787 9.5323 9.3818 | 1.51421 1.49030 
34.5 | 0.8524 7.098 | 0.1409 7.5139 7.3952 | 1.19359 | 1.17473 79.5 | 0.6706 5.582 | 0.1791 9.5545 9.4036 | 1.51774 | 1.49377 
35.0 | 0.8498 7.076 | 0.1413 7.5372 7.4182 | 1.19729] 1.17838 
35.5 | 0.8473 7.055 | 0.1417 7.5597 7.4403 | 1.20085 | 1.18189 80.0 | 0.6690 5.568 | 0.1796 9.5785 9.4273 | 1.52155 | 1.49752 
36.0 | 0.8448 7.034 | 0.1422 7.5822 7.4625 | 1.20444] 1.18541 80.5 | 0.6675 5.556 | 0.1800 9.5992 9.4476 | 1.52484] 1.50076 
36.5 | 0.8423 7.013 | 0.1426 7.6049 7.4848 | 1.20804 | 1.18896 81.0 | 0.6659 5.542 | 0.1804 9.6235 9.4715 | 1.52869 | 1.50455 
37.0 | 0.8398 6.993 | 0.1430 7.6266 7.5062 | 1.21150} 1.19237 81.5 | 0.6643 5.529 | 0.1809 9.6461 9.4938 | 1.53229] 1.50809 
37.5 | 0.8373 6.972 | 0.1434 7.6496 7.5288 | 1.21515] 1.19596 82.0 | 0.6628 5.516 | 0.1813 9. 9.5161 | 1.53590} 1.51164 
38.0 | 0.8348 6.951 | 0.1439 7.6728 7.5516 | 1.21882 1.19957 82.5 | 0.6612 5.503 | 0.1817 9.6917 9.5386 | 1.53953 | 1.51521 
38.5 | 0.8324 6.930 | 0.1443 7.6960 7.5745 | 1.22251 1.20320 83.0 | 0.6597 5.491 | 0.1821 9.7129 9.5595 | 1.54289 | 1.51852 
39.0 | 0.8299 | 6.910 | 0.1447] 7.7183 7.5964 | 1.22605 | 1.20669 83.5 | 0.6581 5477 | 0.1826 | 9.7377 | 9.5839 | 1.54683] 1.52240 
39.5 | 0.8275 6.890 | 0.1451 7.7407 7.6184 | 1.22961 | 1.21019 84.0 | 0.6566 5.455 | 0.1830 9.7591 9.6049 | 1.55023 | 1.52575 
84.5 | 0.6551 5.453 | 0.1834 9.7805 9.6261 | 1.55364! 1.52910 
40.0 | 0.8251 6.870 | 0.1456 7.7632 7.6406 | 1.23319} 1.21371 85.0 | 0.6536 5.440 | 0.1838 9.8039 9.6491 | 1.55736 | 1.53276 
40.5 | 0.8227 6.850 |; 0.1460 7.7859 7.6629 | 1.23679 | 1.21726 85.5 | 0.6521 5.427 | 0 1843 9.8274 9.6722 | 1.56109 | 1.53643 
41.0 | 0.8203 6.830 | 0.1464 7.8087 7.6854 | 1.24041 | 1.22082 86.0 | 0.6506 5.415 | 0.1847 9.8492 9.6936 | 1.56455 | 1.53984 
41.5 | 0.8179 6.810 | 0.1468 7.8316 7.7079 | 1.24405 | 1.22441 86.5 | 0.6491 5.402 | 0.1 9.8729 9.7170 | 156831 | 1.54354 
42.0 | 0.8155 6.790 | 0.1473 7.8547 7.7306 | 1.24772 | 1.22801 87.0 | 0.6476 5.390 | 0 1855 9.8949 9.7, 1.57180 | 1.54698 
42.5 | 0.8132 6.771 | 0.1477 7.8767 7.7523 | 1.25122; 1.23146 87.5 | 0.6461 5.377 | 0.1860 9.9188 9.7621 | 1.57560 | 1.55072 
43.0 | 0.8109 6.752 | 0.1481 7.8989 7.7741 | 1.25474] 1.23492 88.0 | 0.6446 5.365 | 0.1864 9.9410 9.7840 | 1.57913 | 1.55419 
43.5 | 0.8086 6.732 | 0.1485 7.9224 7.7972 | 1.25847 | 1.23859 88.5 | 0.6432 5.353 | 0.1868 9.9633 9.8059 | 1.58267 | 1.55767 
44.0 | 0.8063 6.713 | 0.1490 7.9448 7.8193 | 1.26203 | 1.24210 89.0 | 0.6417 5.341 | 0.1872 9.9856 9.8279 | 1.58622 | 1.56117 
44.5 | 0.8040 6.694 | 0.1494 7.9673 7.8415 | 1.26561 | 1.24562 89.5 | 0.6403 5.329 | 0.1877 | 10.0081 9.8501 | 1.58979 | 1.56469 
45.0 | 0.8017 6.675 | 0.1498 7.9900 7.8638 | 1.26921] 1.24917 
45.5 | 0.7994 6.656 | 0.1502 8.0128 7.8863 | 1.27284] 1.25274 90.0 | 0.6388 5.316 | 0.1881 | 10.0326 9.8742 | 1.59368 | 1 
46.0 | 0.7972 6.637 | 0.1507 8.0358 7.9088 | 1.27648 | 1.25632 90.5 | 0.6374 5.305 | 0.1885 | 10.0534 -8946 | 1.59699 | 1.57176 
46.5 | 0.7949 6.618 | 0.1511 8.0588 7.9315 | 1.28015 | 1.25993 91.0 | 0.6360 5.293 | 0.1889 | 10.0762 9.9171 | 1.60061 | 1.57533 
47.0 | 0.7927 6.600 |.0.1515 8.0808 7.9532 | 1.28364 | 1.26336 91.5 | 0.6345 5.281 | 0.1894 .0991 9.9396 | 1.60424] 1.57891 
47.5 | 0.7905 6.582 | 0.1519 8.1029 7.9749 | 1.28715] 1.26682 92.0.| 0.6331 5.269 | 0.1898 |..10.1221 9.9622 | 1.60790 | 1.58250 
48.0 | 0.7883 6.563 | 0.1524 8.1264 7.9980 | 1.29087 | 1.27049 92.5 | 0.6317 5.257 | 0.1902 | 10.1452 9. 1.61157 | 1.58612 
48.5 | 0.7861 6.545 | 0.1528 8.1487 8.0200 | 1.29443 |} 1.27398 93.0 | 0.6303 5.246 | 0.1906} 10.1665 | 10.0059 | 1.61495] 1.58944 
49.0 | 0.7839 6.526 | 0.1532 8.1724 8.0434 | 1.29819 1.27769 93.5 | 0.6289 5.234 | 0.1911 | 10.1898 | 10.0289 | 1.61865] 1.59309 
49.5 | 0.7818 6.509 | 0.1536 8.1938 8.0644 | 1.30158 | 1.28103 94.0 | 0.6275 5.222 | 0.1915] 10.2132 | 10.0519 | 1.62237] 1.59675 
94.5 | 0.6261 5.210 | 0.1919 | 10.2367 | 10.0750 | 1.62611) 1, 
50.0 | 0.7796 6.490 | 0.1541 8.2178 8.0880 | 1.30539 | 1.28478 95.0 | 0.6247 5.199 | 0.1924 0.2584 | 10. 1.62955 | 1.60381 
50.5 | 0.7775 6.473 | 0.1545 8.2394 8.1092 | 1.30882 1.28815 95.5 .6233 5.187 | 0.1928 | 10.2821 | 10.1197 | 1.63332| 1.60752 
51.0 | 0.7753 6.455 | 0.1549 8.2623 8.1318 | 1.31247 | 1.29174 96.0 | 0.6220 5.176 | 0.1932 | 10.3040 | 10.1412 | 1.63679| 1.61094 
51.5 | 0.7732 6.437 | 9.1554 8.2854 8.1546 | 1.31614] 1.29536 96.5 | 0.6206 5.164 | 0.1936 | 10.3279 | 10.1648 | 1.64059] 1.61468 
52.0 | 0.7711 6.420 | 0.1558 8.3074 8.1762 | 1.31963 | 1.29879 97.0 | 0.6193 5.154 | 0.1940} 10.3479 | 10.1845 | 1.64377] 1.61781 
52.5 | 0.7690 6.402 | 0.1562 8.3307 8.1992 | 1.32334] 1.30244 97.5 | 0.6179 5.142 | 0.1945 | 10.3721 | 10.2083 | 1.64761] 1.62159 
53.0 | 0.7669 6.385 | 0.1566 8.2210 |. 1.32686 | 1.30591 98.0 | 0.6166 5.131 | 0.1949 | 10.3943 | 10.2302 | 1.65114] 1.62506 
53.5 | 07649 6.368 | 0.1570 8.3752 8.2429 | 1.33040] 1.30939 98.5 | 0.6152 5.120 | 0.1953 | 10.4167 10.2521 | 1, 1.62856 
54.0 | 0.7628 6.350 | 0.1575 8.3990 8.2663 | 1.33418] 1.31310 99.0 | 0.6139 5.109 | 0.1957 | 10.4391 | 10.2742 | 1.65825] 1.63206 
54.5 | 0.7608 6.334 | 0.1579 8.4202 8.2872 | 1.33755 | 1.31642 99.5 | 0.6126 5.098 | 0.1962} 10.4616 | 10.2964'| 1.66183] 1.63558 
} 100.0 | 0.6112 5.086 | 0.1966 | 10.4863 | 10.3207 | 1.66575| 1.63944 





















































Tubs to Save Gasoline 


At Loading Rack 


FTEN little consideration is given to gasoline 
() drained from empty tank cars or that used 

in washing out the scale when cleaning them, 
at the average loading rack. The amount from the 
individual car is small, hardly ever running over a 
few gallons at most, and quite often only a few 
quarts. But the aggregate gallonage which is lost 
in this manner is surprising if it could be collected 
and saved. 

At Camden, Arkansas, in the plant of Houston 
Oil Company, this consideration ran along for a 
long time, the same as it has in many plants where 
a number of cars of gasoline are loaded each day, 
until G. H. Hartung, refinery manager, noticed that 
the waste could be salvaged at a minimum expense 
and a little attention on the part of the men on the 
rack. 





Gasoline salvage in Houston Oil Company’s Camden, 
Arkansas plant. Showing detail of hose connection to 
drain line and to tubs. 
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In this instance, the salvage equipment is quite 
simple, also very inexpensive. An underground tank 
which was picked out of the material not in use, 
was sunk in a pit at one end of the loading rack. 
Running the full length of the spur, a two-inch drain 
line was placed connected at one end with this one- 
thousand gallon tank. At intervals corresponding 
to the spacing of the loading risers, tees were put 
into this drain line with the opening looking up. 
Naturally, one would suppose that swedge nipples 
would be connected at this point so that the rack 
men could pour the gasoline into them after he had 
set a few buckets under the outlet connections of 
the spotted tank cars. This would, however, pro- 
vide an alibi for the men to forget to place the con- 
tainers under the cars, and would also provide a 
means for wasting a great part of it when pouring 
into the funnels. Going a step further, small ordi- 
nary galvanized wash tubs were purchased for the 
accumulating vessels. Holes were made in their sides 
down near the bottom ring, to which flanges were 
made. Leading from these flanges, suitable lengths 
of metallic gasoline hose were fastened and the other 
end made up to the tees in the drain line. 

Hooks were welded to the risers or rack studding 
to which these tubs can be hung out of the way 
when not in use by simply hooking the handles on 
these hooks. Hanging them in this manner provides 
a means by which all gasoline in them may drain, 
preventing an accumulation, however small, of in- 
flammable material. 

When one car or a number of cars is spotted, the 
rack man only- needs to pick one of the tubs from 
the hook and slide or place it on the ties under the 
outlet cap of the tank car. When he raises the out- 
let valve to drain the small amount of gasoline from 
the shell, it falls into the tubs and drains away to 
the underground storage. from which it may be 
picked up by a pump to be put back into the plant 
storage if suitable, and if off color or the specifica- 
tions are not up to the standard, it may be slopped 
back for rerunning with the fresh charge of crude 
or with the pressure distillate. 
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TUBE-TURNS 








if ioceaga the new Series 1R Tube-Turns take their place in the Tube- 


Turn line—a new series of the original fittings for pipe welding. 


Today you can buy genuine, seamless Tube-Turns at greatly reduced 
prices—and still get ALL the exclusive advantages found only in 


genuine Tube-Turns. 


FIRST —You still get ideally strong, seam- 
less fittings made by the exclusive Tube- 


Turn process, from seamless tubing. 


SECOND —You still get uniform wall 
thickness—no thinning or stretching of 
outside walls—no thickening or compres- 
sion of inside walls—full pipe size through- 


out the turn. 


_THIKD —You still get fittings that exactly 
match the pipe in outside diameter, inside 
diameter, wall thickness and wall tolerance 
—fittings that line up at all points. 


FOURTH —You still get fittings that are 
made on a constant radius—easy to design, 
easy to calculate for pressure-loss. 


FIFTH —You still get fittings which are 
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free from the corrosion-inviting structure 
set up by bending and similar processes. 


SIXTH —You still get fittings that can be 
cut to form elbows of any desired angle. 


SEVENTH —You still get fittings which 
are neither bends, stampings nor castings. 





EIGHTH —You still get the fittings that 


are proved by years of use and which are 
accepted as the standard of comparison. 


Today this new addition to Tube-Turns’ line 
is now in the stocks of distributors. .. Write 
today for full descriptions and specifications 
—and prices. The coupon is for your con- 
venience. 


Address: Tube-Turns, Incorporated, 1335 
Shelby Street, Louisville, Kentucky. 
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The name Tube-Turn applies ONLY to the original, genuine products made by Tube-Turns, Incorporated. 





TUBE-TURNS, Incorporated, 1335 Shelby St, Louisville, Ky. Gentlemen: Please send me, immediately and 
without obligation, full specifications and prices on Series 1R Tube-Turns. 
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Plant of the Kansas Gas & Gasoline Company at Medicine Lodge, Kansas 





Gas Conditions a Problem 
At Kansas Plant 


' ) 7 HEN Kansas Gas & Gasoline Company built 
the plant at Medicine Lodge to process the 
comparatively dry gas produced in the south- 
western part of Barber County—standard Newton 
unit was,erected. Outside of the high pressure ab- 
sorbers and the high pressure pumps for mineral 
seal circulation, the plant is in principle and mode 
of operation the same as many others built through- 
out the Mid-Continent. 

However, since the plant was placed in operation, 
several things, small in themselves, but each having 
a tendency to make for smoother operation, have 
been installed. In the first place, the gas passed 
through the equipment does not contain much re- 
coverable gasoline as compared to some produced 
in fields which are running several gallons per 1000 
cubic feet. Being produced about 20 miles to the 
southwest of the plant, coming from a sand found 
at an average depth of 4500 feet below the red hills 
in that section of the country, it has only a content of 
about .28 gmp at the absorbers. 

A peculiar thing occurs at the wells: each pro- 
duces gasoline naturally as soon as the gas is re- 
leased from 1800 pounds at the control gates, to the 
average line pressure of 360 to 400 pounds. This 
gasoline collected in drips, placed at each well, is 
blown from them to storage tanks on the leases. 
Each well is provided with a separate tank to which 
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its individual production may blow as it accumu- 
lates in the drips. This gasoline is collected in tank 
trucks each day and transported to the plant. When 
received it has a rather high end point slightly off 
color. Since one of the subsidiary companies asso- 
ciated with this plant operates a fleet of motor ve- 
hicles in Salina, Kansas, this .drip when redistilled 
provides fuel for those trucks. Installing a small 
steam distillation plant in the treating room the 
drip is processed continuously as it is received from 
the field. It is rerun to an initial of 90, an end point 
of 400 with a gravity of 64-66. 


MAKES OWN ELECTRICITY 
Electricity for lighting the buildings and grounds, 
as well as the residence of the plant superintendent 
is manufactured with a semi-portable Mason generat- 
ing set having a 10 horsepower Le Roi gas/gasoline 
engine operating a five kilowatt direct current gen- 
erator. In the beginning, the engine was operated 
entirely on gasoline, but having to carry the fuel 
quite a distance from the storage tanks to the boiler 
house where the light plant, is located, the superin- 
tendent changed the carburetor for a gas mixing 
apparatus in order that the set could be run. con- 
stantly without attention. Quite often when the op- 
erator was in need of lights, or as evening ap- 
proached, in attempting to start the engine, it would 
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PIPING NEED 





WELDING ELLS 


made from 


Reading Puddled Iron 


FOr the many jobs where genuine wrought iron pipe is 
advantageous—and where welding assures a better or 
cheaper installation than other methods of connecting pipe— 
Midwest now offers welding ells made from genuine Reading 
Puddled Iron skelp. At present, the sizes are from 2” to 10” 
inclusive; both standard weight and extra heavy are available. 


Midwest * Genuine Wrought Iron Welding Ells—like those 
made from mild steel pipe material—have a number of dis- 
tinctive and important advantages. Prominent among these are 
dimensional accuracy and uniformity—the ells have full and 





true circular cross sections and are to exact radius. This results 
from a special compression sizing operation that is exclusive 
with Midwest. The manufacturing procedure also holds the wall 
thickness uniform and within very close tolerances; this thick- 
ness is never less than the nominal pipe wall thickness. 


The included angle of every Midwest Welding Ell is exactly 
90° or 45° and center-to-face dimensions are accurately 
maintained — because of ingenious fixtures used in machine- 
beveling the ends. Inspection is very rigid and each ell is sub- 
jected to a hydrostatic test pressure 25% greater than the 
mill test of the corresponding pipe. 


Long tangents are another distinctive advantage—the pipe 
and fitting can be lined up more quickly and accurately. One 
quarter inch of tangent is provided for each inch of fitting 





MIDWEST WELDING SLEEVE 
Used to reinforce a butt line weld between 
two pieces of pipe, it relieves the butt weld 
of any bending stress and much of the tensile 
stress to which it would otherwise be sub- 
jected. Transverse recess in sleeve permits 
its application over the conventional butt 
ine weld. Sleeves are carried in stock from 
4” to 24”. 


diameter; thus an 8-inch ell has tangents 2 inches long. Par- 
ticularly in the larger sizes, an appreciable saving results from 
the decreased length of pipe required. 


Each Midwest Welding Ell is made from one piece of Reading 
Puddled Iron skelp bya special process developed und patented 
by Midwest; there is one welded longitudinal seam along the 
inner circumference. The final working of the fitting is in 
compression at a forging heat, thus normalizing and refining 
the skelp and the weld—it is not extruded or stretched. 


Since these Midwest Welding Ells are made from Reading 
Puddled Iron skelp, they have the same corrosion resistance, 
the same coefficient of expansion and the same welding 
characteristics as * genuine wrought iron pipe. 


Get in touch with the nearest Midwest office for complete 
information regarding Midwest * Genuine Wrought Iron 
Welding Ells. 


Midwest Piping & Supply Co., Inc. 
Main Office: 1450 South Second St., St. Louis 
Offices: Chicago, 208 South La Salle Street . . . Houston, 600 
. . Los Angeles, 520 Anderson Street 


. . « New York (Ballwood Division), 30 Church Street... 
Tulsa, 733 Mayo Building 


Bringhurst Street . 


MIDWEST WELDING SADDLE 
It not only reinforces the junction of neck 
and body of a welded header, but also com- 
pensates for the weakening of header body 
that results from loss of the metal cut out 
for the neck opening. Tests proved this 
saddle materially increases the strength of 
a welded header over customary gusset plate 
construction. Made in sizes from 4” x 2° 
to 24” x 24”, 
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flood because of a rich mixture, but would run sat- 
isfactorily after being started. The gas had been 
regulated down to the pressure found necessary to 
operate the engine, but somehow it could not be easily 
started. Taking the mixer off the engine, the super- 
intendent drilled a hole through the body of the 
valve so that when tapped out he could screw a 
needle vaive stem into it, completely shutting of the 
gas supply when screwed down. Since that time, 
when starting the set, all that is found necessary to 
provide ease of cranking is to open the throttle in- 
dex wide, screw the needle valve down almost closed 
then crank the engine. It will start immediately, but 
runs slowly until the needle valve has been screwed 
open. Then the engine will turn up to the required 
speed, carried on by the action of the governor. 

As in all gasoline plants, it becomes necessary to 
drain water from both the rich and lean oil vent 
tanks, this operation always carries away a small per- 
centage of oil. It will also leak past the rods or 
shafts of the circulating pumps. To save this, pans 
were placed under the pumps to catch this oil as 
it drips from the packing glands. Swedges were in- 
stalled under the drain connections of the vent tanks. 
Connecting lines carry the oil from the pump drip 
pans and that drained from the vent tanks to a com- 
mon line leading to a cement tank built to receive 
the mixture of oil, sediment and water. Three com- 
partments were built into the tank; and to facilitate 
the transfer of the reclaimed oil back to the lean oil 
vent tank, a drip was built outside the skimming 
apparatus and lays along side it. Gas pressure lines 
from the plant were connected to the drip and a 
gauge glass was placed at one end to show when it 
became full of liquid. In the center of the drip a 
two-inch collar was welded with a two to one bush- 
ing inserted. Above this, on a short nipple, there 
was placed a one-inch tee, running. To the side con- 
nection of the tee pipe was made up to be inserted 
through an opening in the side of the cement tank 
leading to the first compartment. Just away from the 
first connection in the side of the tee, a one-inch 
gate was placed to shut off this line. Above the tee 
on the first short nipple, another gate was made up, 
on top of which connections were placed so that a 
six to one swedge could be screwed on to serve as a 
funnel should the necessity arise for pouring oil into 
the drip. 

PROCEDURE 

On the end of the connections extending into the 
tank a full swing was placed, to which a piece of 
pipe in the shape of a dipper or ladle was fastened. 
As the skimming compartment becomes filled with 
oil and water, the upper level of which may be regu- 
lated, all that is necessary to remove the oil is for 
the operator to lower the dipper into the liquid, 
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allowing the oil to flow through it to the line leading 
to the drip. As the oil is skimmed lower, the opera- 
tor may need to hold the skimming apparatus below 
the level required for flowing the oil to the drip. In 
that case, he raises the dipper to a sufficient height 
after filling to permit it to empty into the drip. When 
the drip has been filled, the gates are closed, gas 
pressure applied and the oil is transferred back to 
the lean oil vent tank. 

As the gas has a refrigerating effect when it is re- 
duced from the well to the line pressure, and also 
when it is reduced from line to burner pressure at 
the plant, difficulty was experienced in preventing 
the balanced valves of the regulators from becom- 
ing frozen in one position. The one-inch Chaplin- 
Fulton for reducing from 400 to 50 pounds, and the 
two-inch regulator for further reduction had been 
placed beside the hot well, a concrete pit placed 
above the ground, to prevent freezing. However, 
close contact was not established between the walls 
of it and the regulators, so freezing continued. The 
water from the preheaters was discharging into the 
hot well; so to utilize the heat contained in it to 
maintain a temperature on the expanding gas above 
the freezing point, the superintendent placed the 
two-inch line between the two regulators in a jacket 
made from a length of four-inch pipe. The ends of 
the four-inch around the two-inch were welded to 
it to form a steam tight casing. In one end—that 
nearest the low pressure regulator—he connected 
the discharge of the preheater line, permitting the 
steam and water to flow around the gas line to 
emerge at the opposite end of the jacket. Since the 
installation of this heater, no difficulty has been ex- 
perienced with regulator freezing. 

To prevent freezing of the drain valves under the 
vent tanks, utilization of the exhaust steam from 
the circulating pumps was effected. In the corner 
of the still room near pumps, an accumulator drum 
was placed in the exhaust so that the condensed 
water could be caught. Below and at the lower end 
of this accumulator a one-inch connection was placed 
through which drainage of the drum could be made. 
From this connection two lines lead, one through a 
gate to the stillroom heating coil, the other to the 
boxes around the vent tank drains. A needle valve 
was placed on the outlet from the heating coil so 
that a minimum amount of water would flow 
through. In the line leading to the vent tanks, there 
was placed a Johns Manville one-inch No. 3-A steam 
trap. The line leading from it connected with coils 
placed in the boxes under the vent tanks, permitting 
the accumulation of water in the accumulator drum 
to be discharged constantly through those coils. 
Water from both heating elements—the one in the 
still room and the two under the vent tanks—is car 
ried to the hot well to be utilized in the boilers. 

















to meet the higher anti-knock needs of 
the motor of tomorrow 


The Dubbs process will do that, too 


It's wisdom to blend Dubbs cracked 
gasoline with your troublesome straight 
run Then you have a fuel meeting 
today’s anti-knock needs—a fuel you 
can sell at a profit 


Dubbs cracking is the key to the whole 
gasoline problem—today and tomorrow 
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Dubbs Cracking Process 
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is expected to show a sharp decline under 1930. 

Official figures on natural gasoline production for 
1930, recently issued by the Department of Commerce, re- 
veal lessened production for that year; the first slump in 
its spectacular history. Preliminary figures for this year, 
however, indicate a decline in production of such propor- 
tions as to set back the industry’s output to the rate re- 
corded in 1928. That the decline this year was brought 
about by economic forces is apparent from the trend re- 
vealed by market values of that product as well as by a 
noticeable decline in industrial gas consumption. 


From figures available at this time, it appears that pro- 
duction of natural gasoline for 1931 will aggregate about 
1,800,000,000 gallons, as compared with a total for 1930 of 
2,210,000,000 gallons. Incidentally, this marks the second 
year in which naturai gasoline production recorded a de- 
cline, production in 1930 having fallen about 24,000,000 gal- 
lons short of the total recorded in 1929. The slump indi- 
cated for this year, however, has been due, mostly, to eco- 
nomic conditions and to some extent to stabilization of 
natural gasoline specifications. Thus, while the facts for 
1930 show that the production of natural gasoline was 
retarded because of stabilization of specifications, the facts 
for this year point to enforced curtailment influenced by a 
material decline in natural gas production and depressed 
values of natural gasoline. 


Ni: exec gasoline production for the current year 


Elimination of light ends in natural gasoline require- 
ments of refiners is believed to have resulted in a further 
decline in average recovery of gasoline from natural gas. 
Figures for 1930 show that the recovery per 1000 cubic feet 
declined to 1.06 gallons, as compared with 1.14 gallons in 
1929 and 1.23 gallons in 1928. This year, it is believed that 
the yield will record a further decline, perhaps to an aver- 
age recovery of but 1.02 gallons per 1000 cubic feet of gas 
treated. While this trend had a partial effect in reducing 
the output of the current year, the major part of the de- 
cline was due to a materially lessened volume of natural 
gas treated, resulting both from a slump in industrial gas 
consumption and closing down of gasoline extraction plants. 

Estimates of natural gas production for this year indi- 
cate a probable decline in output of about 243,000,000,000 
cubic feet. On the basis of the indicated output of natural 
gasoline, it is apparent that this year’s marketed produc- 
tion of natural gas will aggregate about 1,700,000,000,000 
cubic feet, as compared with a total of 1,943,000,000,000 
cubic feet in 1930. From these figures it is seen that the 
quantity of natural gas treated for the recovery of gasoline 
was perhaps in excess of the total marketed production 
of natural gas to the extent of about four per cent. Follow- 
ing are the official figures of the natural gasoline indus- 
try from 1920 to 1931 and the estimated figures for the 
current year: 
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Natural Gasoline Output 
Trend Is Lower 


By H. J. STRUTH 
Staff Economist 


Natural Gasoline Statistics 


Ratio 
Gas Treated 
Gas Recovery to Total 
Production Treated Per M Production 
(Mill. Gals.) (Bill. Cu. Ft.) (Gals.) Per Cent 
1920 385 496 78 62 
1921 450 480 94 70 
1922 506 545 .93 71 
1923 816 876 93 87 
1924 934 1016 .92 89 
1925 1127 1040 1.08 88 
1926 1363 1206 1.13 92 
1927 1641 1341 1.22 93 
1928 1814 1473 1.23 94 
1929 2234 1959 1.14 102 
1930 2210 2089 1.06 107 
1931 (Est.) 1800 1765 1.02 104 


Low prices this year have had a telling effect upon gas- 
oline plant operations. Reports from various sections of 
the country indicate that a large number of plants were 
shut down and some were eliminat. 1 entirely. Integration 
has perhaps played a major part in reducing the number 
of plants in the United States this year, resulting in en- 
larged unit capacities. This has particularly been true in 
the Seminole area of Oklahoma where numerous small 
units were merged into centralized units of greater ca- 
pacity. All of this has contributed to greater efficiency 
and reduced operating costs; a factor that assumed con- 
siderable importance this year. 

Of particular significance is the fact that while produc- 
tion of natural gasoline was materially reduced this year, 
stocks of that product have persistently remained above 
last year. This reflects the degree with which consumption 
declined this year and shows that economic necessity dic- 
tated greater concentration of the industry’s operating fa- 
cilities. 

Next year’s outlook offers reasonable expectancy of an 
increased demand for natural gasoline; perhaps to the ex- 
tent where refiners will increase the proportions of that 
product in the blending of motor fuel. This centers atten- 
tion upon immediate expansion of facilities for the manu- 
facture of natural gasoline in East Texas. Plants building 
or proposed in that area indicate the possibility that up- 
wards of 15 units will be in operation there next year. At 
present, four units are in operation in East Texas, namely, 
Lisbon Gasoline Company; Roeser and. Pendleton and 
Humble Oil and Refining Company (two plants). An- 
other plant is already under construction by Gulf Pro- 
duction Company, while plans have been announced for ad- 
ditional plants to be built by. Crosbie and Moran; Glade- 
water Gas Company; Phillips Petroleum Company; Mag- 
nolia Petroleum Company and Arkansas Fuel Oil Com- 
pany. Upwards of 200,000 gallons daily will probably con- 
stitute the output of East Texas gasoline plants next year, 
as compared with a capacity of about 100,000 gallons a day 
at present. 






























































v THE MONTH IN REVIEW Y 


Supply Men 
Elect 


FFICIALS of the Natural Gasoline 

Supply Men’s Association for the 
coming year were elected November 
30 as follows: 


A. W. Burket, Jackson Engineering 
Company, president; W. D. Moorer, 
Moorlane Company, first vice presi- 
dent; A. B. V. Candler, National Sup- 
ply Company, second vice president; 
E. H. Triphaus, Taylor Instrument 
Company, treasurer. 


The report of M. F. Waters, retiring 
treasurer, showed $1,648.00 as the esti- 
mated balance for the end of the year. 
This report was accepted and an audit 
will be made to show the exact amount 
after January 1. 

This excellent cash balance led to a 
decision to reduce the dues for the next 
year from $75 a year to $60. This will 
apply to new members as well as re- 
newing members. 

J. H. Satterwhite, Westcott & Greis, 
Inc., was appointed chairman of a com- 
mittee to gain new members. He will 
select other members of this com- 
mittee. 


Uniformity in 
Oil Nomenclature 


2 fgpony national standardizing bodies of 

21 leading industrial countries have 
been invited to participate in an inter- 
national effort to secure greater uni- 
formity in methods of testing petroleum 
products and lubricants under the auspices 
of the International Standards Associa- 
tion. The invitations forwarded to the 
foreign standardizing bodies asked for the 
appointment of petroleum technologists as 
official representatives on an international 
committee to deal with the subject. The 
nomenclature of petroleum products will 
also be studied by the committee. 


The widespread commerce between 
nations in gasolines and lubricating and 
fuel oils has made the need for inter- 
national uniformity in nomenclature and 
in methods of determining the physical 
and chemical properties increasingly im- 
portant during the past few years. 

The nations to which invitations were 
issued are: Australia, Austria, Belgium, 
Canada, Czechoslovakia, Denmark, Fin- 
land, France, Germany, Great Britain, 
Holland, Hungary, Italy, Japan, Norway, 
Poland, Roumania, Sweden, Switzerland 
and Russia. 

The national standardizing bodies of 
most of these nations are, together with 


the American Standards Association, 
member-bodies of the International Stand- 
ards Association, which has its head- 
quarters at Basle, Switzerland. 

Dr. R. P. Anderson of the American 
Petroleum Institute has been appointed 
as the American representative on the 
international committee. Dr. Anderson is 
also secretary of the American technical 
committee on nomenclature and methods 
of test of petroleum products and lubri- 
cants which has been working on national 
standards on this subject under the 
auspices of the American Standards As- 
sociation with the American Society for 
Testing Materials directing the technical 
work of the committee. 

The Institution of Petroleum Technolo- 
gists, of London, is also an active sup- 
porter of this project, its committees hav- 
ing been occupied with the subject for 
several months past. 


World hegistration 
Motor Vehicles 


_— registration of motor ve- 
hicles as of January 1, 1931, totalled 
35,805,632 of which 26,697,398 were regis- 
tered in the United States, according to a 
world census by Charles F. Baldwin, as- 
sistant chief, automotive division, Depart- 
ment of Commerce. 

The census reveals a per capita registra- 
tion of one motor vehicle for every 54 
persons in the world with the United 
States credited with one registration for 
every 4.59 persons against one for every 
200 persons resident in all foreign coun- 
tries. 

Of the total registration, passenger cars 
accounted for 29,933,137, busses 341,027, 
and motor trucks 5,531,468. 

The United States ranked first in the 
number of motor vehicles registered and 
was followed by France with 1,459,650; 
England, 1,308,272; Canada, 1,224,098; 
Germany, 679,300; Australia, 563,657; 
Argentina, 366,324; Italy, 291,587; Brazil, 
199,570; and Spain and the Canary 
Islands, 189,650. 


Oil Burners 
Increased 


OMESTIC burners in use have in- 

creased from 12,500 in 1921 to more 
than 750,000 in 1931, or an increase of 
more than 6,000 per cent, and it is esti- 
mated that by the end of the current year 
the total will have grown to 774,500. 
Figures covering commercial oil heating 
installations show that the number has 
increased from 24,000 in 1925 to 42,400 in 


1931. These figures are taken from an 
analysis just completed by the American 
Oil Burner Association. 

The percentage of increase in the oil 
burner industry, it is suggested, is some- 
what greater due to the fact that exports, 
which have shown a decided increase in 
recent years, and industrial installations, 
which also have increased, are not in- 
cluded in the analysis. Also the figures 
include only the number of burners in op- 
eration at the present time and are not 
based on the total sales of domestic burn- 
ers over the past 10 years which are esti- 
mated at 865,100 as against 774,500 in op- 
eration at the end of the current year. 


Texas Anti-Trust 
Suits 


HARGING that a nation-wide con- 

spiracy exists among major oil com- 
panies to control the retail markets of the 
country, Attorney General James V. All- 
red of Texas, filed suits against 15 major 
oil companies, asking their eviction from 
Texas and a maximum of more than $17,- 
000,000 in penalties. Two associations of 
which these companies are members, the 
Texas Petroleum Marketers Association 
and the American Petroleum Institute, 
are also made parties to this suit on the 
grounds that they have been the instru- 
ment through which the companies have 
carried out the alleged conspiracy. 

The petition names Standard Oil Com- 
pany of New York, Standard Oil Com- 
pany of New Jersey, Standard Oil Com- 
pany of California, Shell Union Oil 
Company, Humble Oil & Refining Com- 
pany, The Texas Company, Gulf Refining 
Company, Pasotex Petroleum Company, 
Continental Oil Company, Sinclair Refin- 
ing Company, Magnolia Petroleum Com- 
pany, Simms Oil Company, Shell Petro- 
leum Corporation, Cities Service Oil 
Company, Texas Pacific Coal and Oil 
Company, Texas Petroleum Marketers 
Association and the American Petroleum 
Institute. 


Manual on Disposal 
Of Refinery Wastes 


ECTION II of the American Pe- 
troleum Institute “Manual on Dis- 
posal of Refinery Wastes” covering 
disposal of waste gases and vapors, 
now is in the hands of the printer and 
will be issued shortly. Copies will be 
sent gratis to all members of the Insti- 
tute’s Division of Refining, and will be 
available to others at Institute head- 
quarters for 50 cents per copy. 
The new section of the manual, which 
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Govers Diphenyl! Process 


y 


Te Gover’s Process for manufacture of lubri- however, of evaporation while under forced circula- 





cants by vacuum distillation, using diphenyl tion being the same. The vacuum pans and con- 
as the heating medium, was perfected by Dr. denser a 
Francis X. Govers for Indian Refining Company, 
(The Texas Corporation) Lawrenceville, Illinoi 
The process involves vacuum distillg sie 
ming plant residuum in espegy 
tion units as depicted 
photograph on the a 
uum distillation, par 
refrigeration, and pres 
filtration and a seco 
Govers Process unit. 














































diminished pressure of approxi- 


tube, expands around the con- 
densed and discharged by the 
pipe, falls into the receiver and 
ps into the desired storage 


ransfer from the products of 
diphenyl, fairly high tem- 
sed, the hot gases leaving 
jler at approximately 1000° 
ot gases to furnish heat 
hich, in this case, works 
pressure steam is de- 
sed on the vacuum pans 


he top of the diphenyl 
pes in the waste heat 
gh an air-preheater 
circulated and part 


ers settled upon dipheny1, wid 
its manufacturing processes, 
needs in preference to previous 
ing media such as fusible meta 
mercury, or sulphur in vapor stat 
waste heat gases 
leave it at 1000° 
put 1000° F. and 
g up the stack 
The preheat- 
0 350° F. The 


Referring to the process flow c 
boiler comprises two tube sheets co 
of tubes, the tubes being enclosed 
duct. In the dipheryl vapor generatd 
tubes each 26.6 feet long, having a td 
of heated surface. The upper tube s 
the vapor drum and the lower tube shd 
with a cone, this cone being part of t 
system which comprises the pipes leadi 
cone to the circulating pump and from 
drum to the circulating pump. The heat 


is generated 
and the excess is 
Plant steam system. 
fPparatus in use the diphenyl boiler and 
to the outside of the tubes by products o Waste heat boiler take care of three evaporating 
tion from the furnace, these hot gases bei pans, and the diphenyl boiler furnishes 15 million 
by means of fans not shown in the chart. B.t.u. per hour in the form of its vapor. The di- 
Vapor from the diphenyl is removed from the top phenyl is circulated through the tubes at 11 feet per 
of the drum into the space surrounding the tubes in second and the water circulates through its heating 
the evaporator, giving up its heat to the lubricating tubes at the same rate. 
oil stock being circulated through the tubes to the In this apparatus the flue gases are recirculated 
evaporators, and is condensed to flow into the re- for economy, all of the parts that are heated or sup- 
ceiver, thence to the return pump from which it is ply heat are thoroughly insulated and all of the pipes 
forced back into the diphenyl circulating system and and parts of the apparatus employed for the convey- 
revaporized. ance of diphenyl are. either steam jacketed of 
The evaporator circulating system is much the wrapped with steam pipes to allow for the liquefac- 
same in principle as that of the diphenyl boiler. tion of diphenyl, in order to permit its being pumped 
There is a slight difference in design, the principle and circulated in starting up the apparatus. 
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was prepared for exr :utives, refinery 
managers, superintendents, engineers, 
chemists and others interested in, or 
responsible for, proper disposal of re- 
finery wastes, presents in convenient 
form an outline of fundamental prin- 
ciples and practices for disposing of 
poisonous, irritant and mal-odorous 
gaseous wastes and refinery aerosols. 
It describes the various gaseous wastes 
usuaily encountered and conditions af- 
fecting their release, as well as refinery 
operations which produce them. Good 
practice in disposal is defined and 
methods to facilitate compliance there- 
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ECONOMICS 
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with described. Information on the 
properties of gaseous wastes, methods 
of sampling and testing, and design of 
furnaces and gas-disposal systems is 
included. 

Section I, covering the disposal of 
waste water containing oil, was pub- 
lished in October, 1930. Section III, 
“Waste Chemicals,” and Section IV, 
“Waste Solids,” now are in course of 
preparation. The work is being done 
under direction of the Institute’s Di- 
vision of Refining Committee on Dis- 
posal of Refinery Wastes. 
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By H. J. STRUTH, Staff Economist 


Refinery Crude Runs 
Continue Above Normal 


A LTHOUGH refinery still runs were 

reduced to a daily average of 2,279,- 
000 barrels during the week ending De- 
cember 5, stocks of gasoline increased 
570,000 barrels to a total of 34,256,000 
barrels, according to reports received 
by the American Petroleum Institute. 
The accompanying chart shows clearly 
that still runs have been maintained at 
too high a level throughout all of Oc- 
tober and November and furnishes the 
reason for resultant excessive stocks 
of gasoline. While the economic limit 
for December was previously set at a 
daily average of 2,282,000 barrels, it is 
obvious that a somewhat lower figure 
would be necessary to offset the ex- 
cessive rates of throughput recorded 
during October and November. If pos- 
sible, therefore, refinery runs should be 
reduced to about 2,100,000 barrels dur- 


ing the remaining weeks of this year. 
Bureau of Mines’ figures for October 
show a daily average of 2,441,000 bar- 
rels, whereas the economic limit for 
that month was set at 2,335,000 barrels. 


Crude Storage 
Increasing 


GEASONAL falling off in gasoline 

demand, accentuated by extremely 
bad weather conditions in many sec- 
tions, has forced refiners to curtail still 
runs. As a result, United States crude 
oil production is somewhat in excess 
of current market requirements and 
large quantities of oil are being run 
into storage. This is particularly true 
in Oklahoma and Kansas, where the 
daily average increase in storage of 
crude has amounted to more than 50,- 
000 barrels over the past month. Real- 
ization of the extent of over-produc- 
tion of crude oil has again brought 
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forth appeals for reduced state allow- 
ables. The accompanying chart show- 
ing the trend of crude oil production 
indicates the extent of over-production 
by the quantity being produced above 
the dotted line “Economic Limit.” 


Gasoline Consumption 
Unusually High 


[IDOMESTIC gasoline consumption 

for the month of October, accord- 
ing to the Bureau of Mines’ report, 
amounted to 35,051,000 barrels, which 
represents a gain over the same month 
last year of about nine per cent. This 
was an unusual seasonal increase, 
which was undoubtedly due to ideal 
October weather in practically all sec- 
tions of the United States. On a cumu- 
lative basis, the domestic gasoline de- 
mand for 1931 shows a gain of about 
two per cent over 1930. Exports, how- 
ever, have shown a cumulative decline 
this year under last year of about 45 
per cent. 


Refined Oil Stocks 
Continue Decline 


TOCKS of all refined oils in the 

ited States as of October 31 amount- 
ed to 151,599,000 barrels, a further de- 
crease of 2,140,000 barrels. Stocks of 
all oil, including crude, aggregated 
616,176,000 barrels on October 31, as 
compared with 622,515,000 barrels on 
September 30. Compared with last 
year, stocks of refined oil have shown 
a gain of about 1,700,000 barrels, while 
stocks of crude have declined nearly 
57,000,000 barrels. The increase in re- 
fined oil stocks over last year is ac- 
counted for by increases in stocks of 


fuel oil, wax, coke, asphalt, road oil 


and miscellaneous products. Stocks of 
gasoline, kerosene and lubricating oil 
are below the quantities held in storage 
at this time last year. 


Gasoline Yield 
Over 46 Per Cent 


ANALYSIS of gasoline recovery 

from crude oil during the month 
of October shows that the yield has 
attained a new high record of 46.05 per 
cent. This is shown in the Barometer 
for October which appears elsewhere 
in this issue. Gasoline recovery from 
crude has shown a consistent increase 
this year and is now nearly two per 
cent above the rate of recovery re- 
corded last year. In determining the 
normal rate at which stills should be 
operated, this factor assumes consid- 
erable importance. With the yield of 
gasoline growing constantly larger, it 
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Crude Runs to Stills, Gasoline Stocks and Gas and Fuel Oil Stocks 
Report for Week Ending November 28, 1931 


(Figures in barrels of 42 gallons) 





























Potential Cap. Crude Runs to Stills Gasoline Gas & 

(Daily) Per Daily Per c’t Op- Stocks FuelOil 

District Total Reporting Cent Total Average’ erated (see note below) Stocks 
ee Menge ote oe 633,700 633,700 100.0 3,066,000 438,000 69.1 4,231,000 10,202,000 
MI. 4: cnt nc vs sece 149,600 137,400 91.8 696,000 99,500 72.4 1,204,000 1,664,000 
Indiana, Illinois, Kentucky.... 436,300 431,500 98.9 2,233,000 319,000 73.9 3,437,000 5,852,000 
Oklahoma, Kansas, Missouri.. 485,700 435,200 89.6 1,648,000 235,400 54.1 2,828,000 4,790,000 
he oe roe aps. a15 ibs. 6.6 838,200 765,400 91.5 3,727,000 532,400 69.6 6,668,000 11,993,000 
Louisiana-Arkansas . ........ 233,100 230,500 98.9 1,139,000 162,700 70.6 1,032,000 4,070,000 
Rocky Mountzin ............. 160,906 143,800 89.4 351,000 50,200 34.9 1,366,000 808,000 
AS ee Sh SR a Ae 914,500 888,100 97.1 3,188,000 455,460 51.3 *12,919,000 97,060,000 
Total November 28 .......... 3,852,000 3,665,600 95.2 16,048,000 2,292,600 62.5 33,685,000 136,439,000 
Total November 21 .......... 3,852,000 3,665,600 95.2 15,831,000 2,261,600 61.7 32,511,000 136,264,000 
Total November 14 .......... 3,852,000 3,665,600 95.2 16,401,000 2,343,000 63.9 31,891,000 136,127,000 
Total November 7 ........... 3,852,000 3,665,600 95.2 16,058,000 2,294,000 62.6 32,071,000 137,050,000 
wetter Bev.. ao 2900... ....25:.. 3,730,100 3,571,200 95.7 15,724,000 2,246,300 62.9 435,707,000 138,868,000 


fe Texas and Louisiana Gulf Coastal figures shown below are included above in the totals of their respective 
istricts. 

ED SE OE iin os co ccc e as 532,500 531,500 99.8 2,888,000 412,600 77.6 5,043,000 8,680,000 
Louisiana Gulf Coast ........ 147,500 147,500 100.0 815,000 116,400 78.9 876,000 3,264,000 


Note: In all the refining districts indicated except California, figures in this column represent gasoline stocks at refineries. In *Cali- 
fornia, they represent the total inventory of finished gasoline and engine distillate held by reporting companies wherever located with- 
in continental United States—(stocks at refineries, water terminals and all sales distributing stations, including products in transit 
thereto). 

Revised in Indiana-Illinois district, due to transfer to “Bulk Terminals”. of stocks previously reported as “At Refineries.” 











becomes necessary to consider its in- 
fluence upon. the industry’s gasoline 
supply situation. A gain in gasoline 
of two per cent on a daily average 
still run of 2,300,000 barrels means an 
increase in gasoline supply of about 
46,000 barrels a day. On an annual 
basis, the larger yield of gasoline spells 
an additional supply of 16,790,000 bar- 
rels. 


Crude Oil 
Market Steady 


__— from the fact that Pennsyl- 
vania crude in Buckeye pipe lines 
was reduced 10 cents a barrel, on De- 


cember 1, there have been no changes 


in the general crude oil market. Prices 


have remained steady throughout all of 
November and unless the refined oil 
situation suffers further complications, 
it is probable that the crude market 
will remain steady throughout Decem- 
ber. There has been considerable 
speculation over the crude market out- 
look, since refined oil prices have 
shown little or no improvement follow- 
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Cracked Gasoline Production 
Week Ending November 28, 1931 
(Barrels of 42 Gallons) 
Potential Charging Capacity Production 

Daily Daily 

Total Reporting % Total Average 

Past Geese 3 css oc ek 261,300 236,300 94.0 678,000 96,900 
Appalachian: | 2.5 3i0cchis% 56,300 54,100 96.1 166,000 23,700 
Ind, Ti Rey. o62éccd:2 330,400 315,400 95.5 642,000 91,700 
Okla., Kans:, Mo... =. 267,300 219,500 92.3 357,000 51,000 
TOMES 6 hos see aera 450,800 436,200 96.8 888,000 126,900 
Louisiana-Arkansas . . 112,400 112,400 100.0 222,000 31,700 
Rocky Mountain ..... 99,900 98,400 98.5 106,000 15,100 
Caltotiias :: i oe5s3 cee 190,800 190,800 100.0 216,000 30,900 
Lota Nov. 28° 26 0.5¢<% 1,739,700 1,663,100 95.6 3,275,090 467,900 
LOM Now 2b ie 1,739,700 1,663,100 95.6 3,331,000 475,900 
Total. Nov, 14 .s46s.:53 1,739,700 1,663,100 95.6 3,474,000 496,300 
i: SNE OES 0a wae eet 1,739,700 1,663,100 95.6 3,445,000 492,200 
Total Nov. 29, 1930....1,589,600 1,325,700 83.4 2,522,000 360,300 

The Texas and Louisiana Gulf Coastal figures shown below 


are included above in the totals of their respective districts. 
347,400 


352,400 
77,000 


Texas Gulf Coast..... 
| Louisiana Gulf Coast.. 





98.6 
100.0 


98,700 
22,100 


691,000 


77,000 155,000 








ing the last increase in crude prices. 
In some sections of the Mid-Continent 
aréa it is being predicted that crude 
prices may soon be subjected to an- 
other reduction. It is obvious, how- 
ever, that the main difficulty rests not 
with the producer of crude but with 
the refiner. If still runs are curtailed 
to the level dictated by existing mar- 
ket conditions, there would be no nec- 
essity for reducing the price of crude 
oil. 


Fewer Wells Completed 
During November 


HE trend of field developments 

turned downward in November 
following the peak attained during Oc- 
tober. Well completions, outside of 
the Rocky Mountain area, aggregated 
1008, as compared with 1223 in Octo- 
ber. New oil production in all dis- 
tricts covered by this report for No- 
vember recorded a decline of more 
1,300,000 barrels. The potential 
daily capacity of new oil wells com- 
pleted in November aggregated 4,313,- 
796 barrels, against 5,630,346 barrels in 
October. New production of natural 
gas also recorded a sharp drop in No- 
vember, having receded from the Oc- 
tober total of 901,050,000 cubic feet to 
588,075,000 cubic feet. Gas well com- 
pletions declined from 169 in October 
to 132 in November. Daily average 
crude oil production during November 
increased to the extent of approximate- 
ly 100,000 barrels. The rate recorded 
in November for the United States was 
about 2,439,600 barrels a day, against 
2,333,150 barrels a day in October. 


than 





Natural Gasoline 


Output Increased 


RODUCTION of natural gasoline 

in October increased to a total of 
140,500,000 gallons, as compared with 
128,600,000 gallons in September. De- 
spite the increase in production, stocks 
of that product declined from 25,808,- 
000 gallons in September to 21,993,000 
gallons on October 31. While the gain 
in production was accounted for by in- 
creased production of natural gas, it is 
seen that the increase in gasoline 
manufacture was justified also because 
of an increase in demand for that prod- 
uct by refiners. Premium gasolines 
for winter trade are in good demand 
and refiners are finding it necessary to 
produce somewhat larger quantities of 
blended gasoline. 


East Texas Crude Output 
Above 400,000 Barrels 


a. average crude oil production 
of the East Texas area for the 
week ending December 5 passed the 
400,000-barrel a day mark, for the first 
time in several weeks. Additional wells 
completed during that we.k indicated 
that the daily output of the area will 
, ceed 412,000 barrels daily almost im- 
This 


action on the part of Governor Sterling, 


raediately. prompts immediate 
whose previous decision to reduce the 
field’s well allowable to 110 barrels a 
Since the 


Governor has determined upon a pcl- 


day had been rescinded. 
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icy of keeping East Texas production 
below 400,000 barrels a day, it is ap- 
parent that immediate action will be 
taken to either reduce the well allow- 
able or place the entire field on some 
other, and perhaps more effective, plan 
of proration. 


Ultimate Gas 


Demand Double 


N his recent address before the Third 

International Conference on Bitumin- 
ous Coal at the Carnegie Institute of 
Technology, George I. Rhodes, vice-presi- 
dent of Ford, Bacon and Davis, New 
York, discussed the rapid rise of the 
natural gas industry to its position as a 
major competitor of bituminous coal. 

In developing his subject, Mr. Rhodes 
pointed out that pipe lines now under con- 
struction or placed in operation since 1929, 
have an aggregate daily capacity of about 
one billion cubic feet, and that when these 
lines are loaded to capacity, there will be 
a further annual consumption of about 
two hundred and fifty billion cubic feet, 
or an increase of approximately 25 per 
cent. 

“Gas fields,” he said, “will support such 
increased consumption of natural gas for 
a sufficient period to attract new capital. 
Unless, however, there are important dis- 
coveries of new reserves, it is difficult to 
see how new lines can be justified which 
will increase the consumption of the fuel 
to more than about double its recent 
maximum.” 


Fuel Consumption 
At Refineries 


HE 1930 “Survey of Fuel Consump- 

tion at Refineries” by G. R. Hopkins, 
Report of Investigations Number 3145, 
released in November by the Bureau of 
Mines, incorporates some interesting and 
valuable information relative to fuel and 
fueling trends in the reiiming industry. 
In this work Mr. Hopkins gives his topic 
interesting editorial treatment in a general 
manner, then breaks down the record of 
fuel consumption (oil, acid sludge, coal, 
refinery gas, natural gas, petroleum coke 
and electricity) into the experiences of 
the various refining districts. For the in- 
dustry there was consumed 46,956,000 bar- 
rels of oil (including acid sludge); 
1,949,000 short tons of coal ; 98,842,000,000 
cubic feet of natural gas and 121,321,000,- 
000 cubic feet of refinery gas; 580,000 
short tons of coke, and 826,640,000 kw.h. 
electricity purchased. The average B.t.u. 
per barrel of crude run in 1930 was 672,- 
000 as against 639,000. in 1929. Copies of 
R.I. 3145 can be secured from the Section 
of Publications, U. S. Bureau of Mines, 
Washington, D. C. 
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v TECHNOLOGY Vv 


Pyrolysis of 
Methane 


667° HE Production of Motor Fuels 

from Natural Gas” a preliminary 
report of the pyrolysis of methane, Re- 
port of Investigations Number 3143, is 
being distributed by the Bureau of Mines. 
This detail report of experimental re- 
search work in gas cracking was pre- 
pared by H. H. Smith, Peter Grandone 
and H. T. Rall. Experimental procedure 
is discussed along with outlined : results 
of tests pointing to possible commercial 
application of pyrogenic synthesis of 
gaseous, liquid and. solid hydrocarbons 
from methane. Copies. can be secured 
free from the Section of Publications, 
U. S. Bureau of Mines, Washington, D. C. 


Determining Hydrogen 
Sulphide in Gases 


—_— Apparatus for the Determina- 
tion of Hydrogen Sulphide in 
Gases,” Report of Investigations, Number 
3135, by J. W. Horne and W. B. Shirley, 
is ready for distribution. An apparatus 
and procedure is described which was de- 
veloped in the Co-operative Oil Shale 
Laboratory of the United States Bureau 
of Mines at the University of Colorado, 
Boulder, Colorado, for the quantitative 
removal and determination of hydrogen 
sulphide from gases obtained in the ex- 
perimental cracking of crude shale oil. 
The mixed gases coming from the gaso- 
line condenser are immediately passed 
through the absorber, and the hydrogen 
sulphide alone is quantitatively extracted. 
The apparatus and mode of operation are 
described in detail, as well as the analyt- 
ical procedure for determining the total 
quantity of hydrogen sulphide in the gas. 
Copies can be secured free from the Sec- 
tion of Publications; U. S. Bureau of 
Mines, Washington, D. C. 


Bulletin 25 
Revised 


R. ROY CROSS, Kansas City Testing 
Laboratory recently announced that 
Bulletin Number 26, “Handbook of Petro- 
leum, Asphalt and Natural Gas” has been 
revised and enlarged. The publication has 
been revised and reprinted to include new 
statistic and additional matter relating 
to new specifications for gasoline and 
lubricants, octane number, hydrogena- 
tion, fractionation of gas, properties of 
crude oils from new pools, and properties 
of rotary drilling muds. This popular 
handbook, which has been enlarged to 865 


pages, and which has sold over 23,000 
copies since its inception as Bulletin 14, 
several years ago. The cost is $7.50 and 
copies can be secured from Gulf Publish- 
ing Company, Box 1307, Houston, Texas. 


Shell Chemical Company 
Fertilizer Plant 


ipa Chemical Company, Shell Point, 

California, is operating a gas cracking 
plant for the production of hydrogen for 
ammonia, which is the only installation of 
its kind in this country. (First reported, 
Ref. & N.G.M. November 1930, page 151). 
Ludwig Rosenstein, writing in Chem. & 
Met. Eng. Vol. 38, No. 11, page 636, No- 
vember 1931 describes much of the 
processes used in this interesting installa- 
tion. He states “The plant at Shell Point 
receives, in addition to air, natural gas 
consisting of about 85 per cent methane, 
12 per cent ethane, and three per cent 
higher hydrocarbons, free from sulphur 
and inert gases. 

“From this raw material hydrogen and 
carbon are produced by a cyclic thermal 
decomposition, wherein a brick checker 
work is heated by gas flames to about 
1100° C. and natural gas then passed 
through until the temperature sinks. to 
900° C. The reformed gas is scrubbed 
with water for the removal of tar and 
carbon in equipment well known in the 
gas industry. The gas contains about 70 
per cent hydrogen, five per cent carbon 
monoxide, 0.5 per cent carbon dioxide, 
small quantities of acetylene, ethylene, 
naphthalene, and benzol; and a substantial 
quantity of undecomposed methane... 

“Naphthalene and tar are removed by 
oil scrubbers, carbon dioxide and benzol 
by water and oil scrubbing at high: pres- 
sure, followed by caustic soda scrubbing 
to remove the last traces of carbon 
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dioxide. The gas, after the last operation 
is ready to go to a Linde gas fractionation 
plant where pure hydrogen is produced 
by condensing everything else. Carbon 
monoxide is scrubbed out with liquid 
nitrogen, and acetylene with liquid 
ethylene. The final product contains 
hydrogen and nitrogen only.” 


Additional nitrogen is rectified from the 
air and the two gases combined to pro- 
duce ammonia. Liquid ammonia is pro- 
duced by refrigeration of the gases com- 
ing from the catalyst chamber. Most of 
this is evaporated and made into am- 
monium sulphate for use in fertilizers. The 
remainder is sold as liquid for nitric acid 
manufacture. Two units of the plant 
have a combined capacity of 60 tons fixed 
nitrogen daily. In addition to liquid am- 
monia, aqua ammonia, and ammonium 
sulphate each unit produces about 100 
gallons of very pure sulphur free benzol, 
about seven tons of very pure carbon, 
and a small quantity of naphthalene. 

The entry of the Shell group into the 
fertilizer business is not altogether new 
as it has been interested in a Mont Cenis 
plant operated since 1929 by the Mekog 
Company, at Ymuiden, Holland. The Mont 
Cenis process is a low pressure process 
for ammonia synthesis employing what is 
termed a sturdy and long lived catalyst. 


Sulphur in 
Gasoline 


ssQ TUDIES on Determination of Sul- 

phur in gasoline, by R. H. Espach 
and O. C. Blade, Technical Paper 513, 
presents a study of a lamp method test 
for determining amount of sulphur, by 
weight, contained in motor fuels. Several 
lamp-method tests are discussed with cer- 
tain improvements specified. Results of 
sulphur determinations are presented. This 
paper, at a price of five cents can be 
secured from superintendent of docu- 
ments, Government Printing Office, Wash- 
ington, D. C. 


Vv PERSONALS v 


Simms and Dieterman 
Talk of Roumania 


O wonder these two fellows are look- 

ing pleasant. They had just fin- 
ished a long talk on the relative ad- 
vantages of being at Wichita Falls and 
having just arrived from Roumania, 
(March, 1931). W. F. Simms, superin- 
tendent of Panhandle Refining Com- 
pany on the right, and “Bill” Dieterman 
of Gray Processes Corporation. Dieter- 
man, having been in King Carol’s do- 


"main, was rather glad that he was back 


where he can talk shop. 


Dieterman had just finished telling 
the office force of Panhandle Refining 
Company how he went through a panic 
when the stream from one of the crack- 
ers started through one of his towers 
in Roumania.. Seems as though the 
tower had been filled with a bad grade 
of treated clay from one of the Euro- 
pean countries, and the temperature 
took a rise of 300° F. between the in- 
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W. F. DietERMAN, Gray Processes Corpo- 

ration, on the left. W. F. Simms, Super- 

intendent, Panhandle Refining Company, 
on right. 


take and the discharge of the towers. 
When the natives saw the charts with 
the pen arm trying to do a tail spin, 
they took to the tall timber and left 
him with the water hose to keep a 
spray of water around to keep things 
from going haywire. 

Simms gets good results with his 
gasoline coming off with an octane 
number of around 72—then colors it 
green. Dieterman says that the natives 
“over there” want it white, but can not 
keep the color out. 


Engineering Firm 
Is Formed 


MIL GEPPELT, JR., president, left 
and A. M. Peairs, secretary-treas- 
urer of Petroleum Engineering Service, 
Inc., which was recently organized by 
these two men and R. T. Meador, vice 


A Gulf Publishing Company Publication 


president, with offices in the Tower 
Petroleum building, Dallas, Texas, to 
serve the petroleum industry, specializ- 
ing in design and construction of mod- 
ern pipe still distillation equipment, re- 
forming units and gas recovery plants. 

Geppelt was formerly practicing as a 
private consulting engineer, Peairs. for- 
merly was connected with Foster 
Wheeler Corporation and Bethlehem 
Steel Corporation, while Meador is. a 
member of the law firm of Meador & 
Meador of Dallas. 


Zine Sulphate to 
Combat Corrosion 


. E. SHORE, who at one time was 

chief chemist for New Jersey Zinc 
Company, proceeded while intimately 
associated with the refining of zinc to 
reach out for further application of 
zinc and its salts and compounds to 
other industries. Taking on petroleum, 
he made a lot of analysis and experi- 
ments looking to the removal or con- 
version of hydrogen sulphide to prevent 
the attendant corrosion in refining 
equipment when running that class of 
crude. 

Devising a system utilizing zinc sul- 
fate as the treating agent, he has suc- 
cessfully placed it in operation in the 
plant of Dixon Creek Oil & Refining 
Company at Kingsmill, Texas. The oil 
that is being processed through that re- 
finery carries considerable amounts of 
hydrogen sulfide, which coming in con- 
tact with the iron, brass and bronze in 
the equipment, corrodes it. With the 
system he has installed by treating in 
the vapor phase, injecting the liquid 
under pressure directly into the vapor 
line just after it leaves the fractionator 
leading to the condensers, he has elimi- 
nated corrosion to a marked degree. 

As chief chemist for Dixon Creek Oil 
& Refining Company, he has installed 
and equipped a research and experi- 
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mental “lab” which would be a credit 
to many operated by the larger com- 
panies’ running several times the 
amount of crude that is being processed 
through his plant. 


Parks Heads Columbia’s 


Natural Gasoline Division 


. N. PARKS, formerly superintendent 

of the gasoline properties of Vir- 
ginian Gasoline & Oil Company, Charles- 
ton, West Virginia, was promoted Novem- 
ber 1, to take charge of construction, 
maintenance and operation of all absorp- 
tion gasoline plants owned by the parent 
company, Columbia Oil & Gasoline Cor- 
poration. The company’s properties are 
located in Ohio, Kentucky, Pennsylvania 
and West Virginia. 


McDonald Goes 


To Canada 


ERT McDONALD who has been 

assistant superintendent of the 
Coffeyville, Kansas, refinery for National 
Refining Company was recently trans- 
ferred to the company’s plant at Petrolia, 
Canada. 


Gilbert in Charge 
At New Orleans 


H: M. GILBERT, formerly superin- 
tendent of the El Dorado, Ar- 
kansas, refinery for Kettle Creek Re- 
fining Company, recently moved to 
New Orleans, where he has become 
secretary-treasurer of the U. S. Refin- 
ing Company. 
Mr. Gilbert is actively in charge of 
refinery operations at the company’s 
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5000 barrel plant. The plant was pur- 
chased by the E. L. Chapman interests, 
organizers of the new company, and is 
to operate on East Texas and Urania, 
Louisiana, crude. It was formerly op- 
erated as Southport Refining Com- 


pany. 


E. L. Shea, Executive 
Head of Tide-Water 


DWARD L. SHEA, after 14 years as 

an active member of Tide Water Oil 
Company in various positions and depart- 
ments, has been appointed executive vice- 
president in charge of all of the com- 
pany’s activities and operations, according 
to recent announcement by Axtell J. 





Epwarp L. SHEA 


Byles, president. Mr. Shea until recently 
was vice-president in charge of sales, but 
because of his years of experience in prac- 
tically all branches of the business was 
considered particularly fitted for his new 
position in charge of producing, refining 
and marketing. 


Chemistry, Analysis, 


Writer, Fisherman 


| praapsis H. COOK, chief chemist in 
the Herbert refinery of Houston Oil 
Company of Texas, near Camden, Ar- 
kansas, graduated from the University 
of Arkansas in 1928 with the degree of 
B.S. chemical engineering. Immediate- 
ly after that day, with his sheepskin 
under his arm and his cap and gown 
placed in proper and decorous position, 
he sought and obtained a position with 
Imperial Refineries at Eldorado, Ar- 
kansas. The position given him was 
that of chemical engineer in charge of 
design and construction of equipment. 
Some time thereafter, he changed over 
to Houston Oil Company, moving to 
Camden, where he could better his con- 
dition, and at the same time satisfy his 
love for fishing. 

Here, in the shade of the experimen- 
tal laboratory where the Pratt Vapor 
Phase cracking process was evolved, he 
delves deep into the why and where- 
fore of petroleum refining. Naturally, 
with the incentive furnished by the 
close contact with the old buildings 
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where the experiments were carried 
out, he has an opportunity to do his 
best thinking. Occasionally he writes 
an article on subjects related to the 
refining and treating of petroleum and 
its products. 


VY PLANT ACTIVITIES VY 


EWS of the month indicates con- 
N tinuing expansion in the manu- 

facturing branch of the petro- 
leum industry, especially the enlarge- 
ment of vapor recovery plants, high 
pressure stabilization and debutanizing 
plant and auxiliaries. While some new 
refineries are announced and a few new 
ones have been placed in operation, 
most of these are small in capacity. 
Natural gasoline plant construction re- 
ceived added impetus through the de- 
termination of several companies to go 
ahead with plans for construction work 
in the East Texas field. 

With continued activities among re- 
fineries in regard to the enlargement 
of their cracking departments, which 
work includes installation of the newly 
adopted gasoline reforming units as 
well as liquid and vapor phase cracking 
units, a new interest has been taken in 
the matter of building or enlarging the 
gasoline recovery departments, and this 
likewise contributes to the increased 
activity in the erection of stabilizers 
and degasification apparatus. 


A cursory review of the construction 
activity in the refining and natural 
gasoline industry during the year just 
closing reveals that refiners have erect- 
ed new plants, enlarged their former 
facilities, and added new processes to 


the end that the expenditures of the 
industry for all classes of refining fa- 
cilities and auxiliary equipment sur- 
passes the amount of money spent dur- 
ing the previous year. 

Manufacturers of natural gasoline 
plant equipment, although meeting with 
little demand for their products from 
the natural gasoline manufacturers, 
were, however, given large orders by 
the refining branch of the industry for 
similar equipment as is employed by 
the refinery in such work as gasoline 
recovery, rectification, stabilization and 
debutanization. 

Not as many cracking units were in- 
stalled in 1931 as in 1930, but there is 
much to indicate that next year will 
find construction work in the cracking 


departments of the refineries exceeding 


that of 1930. The increasing demand 
for motor fuels of, high anti-knock 
value—which indicates a possible trend 
toward higher octane number gasoline 
extending even to the third grade fuels 
—has brought about a condition where 
the average refinery is out of balance 
in so far as its skimming and cracking 
facilities are concerned. This will nec- 
cessitate increased construction of 
cracking units, both liquid and vapor 
phase, and further adoption of the 
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gasoline reforming units in practically 
all of the refining districts of the 
United States. 


V NEW PLANTS Vv 


The Atlantic Refining Company is 
installing 12 Knowles type coking ovens 
at its refinery at Philadelphia to pro- 
duce petroleum coke of unusually high 
carbon content, and additional charging 
stock for its cracking facilities. Con- 
strution is under way and scheduled 
for completion March 1, 1932, with the 
work being done by Brassert-Tidewater 
Development Company, a subsidiary of 
H. A. Brassert Company and Tide Wa- 
ter Oil Company. 

This addition brings the total number 
of Knowles coking ovens in operation 
to 31, 10 of which are operating at 
Standard Oil Company’s of California 
Richmond refinery, six in Tidal Oil 
Company’s Drumright, Oklahoma, plant 
and three under construction in Mexico. 


Cherokee Chief Oil Company, through 
its associate, George Ames, plans erec- 
tion of a 4,000,000 cubic foot natural 
gasoline plant at Gladewater, East 
Texas field, near a skimming plant 
owned by Ames and now in operation, 
according to late reports. Plant is to 
operate under the name Gladewater 
Gasoline Company. 


Crosbie & Moran, Inc., plans the 
early construction of a natural gasoline 
plant in the East Texas field, to have 
a capacity of 15,000 gallons gasoline 
daily, and to be located in the Kilgore 
area, Isaac Reynolds survey on a lease 
owned jointly by J. E. Crosbie, Inc., 
and Stanolind Oil & Gas Company. 


Federated Oils & Refineries, Ltd., 
headed by Major W. A. Beckett of St. 
John, New Brunswick, Canada, and 
with headquarters in that city, proposes 
erection of a refinery near Calgary, 
Alberta, with skimming capacity of 1500 
to 2000 barrels daily, to run on crude 
oil produced by independent producers 
in the Turner Valley field. 


Garber Refineries, Inc., operating a 
refinery at Garber, Oklahoma, has com- 
pleted preliminary details preparatory 
to the immediate construction of a gas- 
Oline reforming unit. The reforming 
facilities are being erected by the 
Winkler-Koch Engineering Company. 
The plant, equipped with Jenkins crack- 
ing unit, has a rated capacity of 3000 
barrels. 


A Gulf Publishing Company Publication 


Gulf Production Company is to erect 
a straight compression type natural 
gasoline extraction plant of 5,000,000 
cubic feet daily capacity, on one of its 
leases in the Overton district, Rusk 
County, East Texas field. The plant is 
to be constructed for repressuring pur- 
poses when such work is deemed ne- 
cessary. The company expects to re- 
cover three gallons of stable gasoline 
per thousand cubic feet of gas treated. 
Jack Vaughn, superintendent of the 
Gulf Production Company, at _ its 
Shreveport offices has charge of con- 
struction of the plant. Engines and 
compressors used will be shipped to the 
field from dismantled plants of Gypsy 
Oil Company in Oklahoma (an affiliated 
organization). 


National Refining Company, at its 
Coffeyville, Kansas, refinery is installing 
a complete new gasoline recovery sys- 
tem. The new system, replacing equip- 
ment which has been in operation for 
a number of years, will be completed 
about January 1. 


Rock Island Refining Company, Dun- 
can, Oklahoma, has let contract for 
the construction of a vapor recovery, 
pressure distillate debutanizing and 
stabilizing plant to Petroleum Engi- 
neering, Inc. (associated with Arthur 
G. McKee Company). The new plant 
is of a direct compression, rectification 
type, which has been employed by sev- 
eral refiners in the Mid-Continent area. 
Initial capacity will be provided to 
handle 1,500,000 cubic feet of refinery 
vapors and to stabilize 20,000 gallons of 
recovered gasoline and pressure distil- 
late tops. 


Simrall Refining Company of Canada 
has been organized with headquarters 
at Windsor, Ontario, with W. F. Sim- 
rall, president. The company plans to 
erect a refinery on a river-front site at 
Amherstburg, Ontario, with reported 
capacity of 3000 barrels. A plant at 
Muskegon, Michigan, is said to have 
been obtained with intent of moving 
it to Canada. An affiliated company, 
Simrall Refining Corporation, operates 
a refinery at Horse Cave, Kentucky. 
Estimated cost of the Canadian plant 
is $150,000. 


Southern States Refining Company 
is laying foundations and _ erecting 
tankage in conjunction with the con- 
struction of its 1500-barrel skimming 
plant underway at Shreveport, Louisi- 
ana. The plant is on the Texas & Pa- 
cific tracks, two miles north of the 
city. B. B. Walker is president of the 
company, G. T. Grandy, vice president 
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and A. M. Vail, secretary-treasurer. 
Moran Tank Company of Shreveport 
is installing storage and handling tanks. 


Standard Oil Company of Kansas re- 
cently started an enlargement program 
involving reported expenditure of $300,- 
000, and including the installation of a 
vapor phase cracking unit and recondi- 
tioning of a Holmes-Manley cracking 
unit. Additional gasoline recovery and 
stabilization facilities are reported to 
be added later. 


Tex-York Utilities Corporation of New 
York in unconfirmed reports is stated 
to have purchased the Meraux refinery 
of Sinclair Refining Company of Louisi- 
ana and will remodel and enlarge the 
refinery, which is located south of New 
Orleans on 2700 acres of land with 
riparian rights on the Mississippi River. 
The deal also includes three former 
Sinclair Navigation Company tankers, 
according to report. Count Ivan L. 
Leschinsky, president of Courtland- 
Palmer Company, affiliated with Tex- 
York, is reported to have announced 
that the new company, upon completion 
of the deal with Sinclair, will modernize 
the refinery, and also lay a pipe line 
from East Texas to Meraux, involving 
the expenditure of $10,000,000. 


¥ OPERATING v 


Bartles-Maguire Oil Company (Wad- 
hams Oil Corporation) at its East Chi- 
cago refinery started operating its new 
vapor recovery and stabilizer plant last 
month. The installation handles vapors 
from the skimming plant, the vapor 
phase and liquid phase cracking units, 
and stabilizes the pressure plant prod- 
ucts. It was installed by Jackson Engi- 
neering Corporation, 


Bell Gasoline Company is now op- 
erating its natural gasoline plant in the 
Mount Pleasant field, Michigaa. The 
plant is processing about 2,000,000 cubic 
feet of gas and securing a recovery of 
about .8 gallon per 1000 feet. Plans call 
for processing as high as 10,000,000 
cubic feet. Under present operations 
residue gas is not being saved for com- 
mercial purposes. 


Bowling Green Refining Company, 
Bowling Green, Kentucky, plans to 
start operation immediately, processing 
crude delivered to the plant by Illinois 
Pipe Line Company from the Allen, 
Warren and Simpson Counties field. 
George McGinley is president and gen- 
eral manager of the refining company, 
J. H. Wright, vice-president, H. T. 
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Downing, secretary, M. A. Arvin, treas- 
urer, and S. E. Davis is plant superin- 
tendent. 


Bell Refining Company, has started 
operating its 1000-barrel refinery at 
South Manchester, near Calgary, Al- 
berta, Canada, construction of which 
was recently completed. A. G. Spooner, 
of the Spooner Oil, Ltd., is president 
of the company. Turner Valley crude 
is processed. 


International Bitumen Company, lo- 
cated near McMurray, Alberta, Canada, 
after five years of experimentation, has 
succeeded in extracting bitumen from 
tar sands at the rate of 20 barrels per 
day. Changes in the plant now under 
way will result in increasing the out- 
put to 200 barrels daily by summer of 
1932, it is said. The company has 10,- 
500 acres of tar sands along the Atha- 
baska River. 


Producers & Refiners Corporation has 
moved an absorption gasoline plant 
from Casper, Wyoming, to the Lost 
Soldier field in Carbon County Wyo- 
ming. This plant was built some 10 
years ago to operate on natural gas 
furnished as fuel to the refining plants 
of Standard Oil Company (Indiana) 
and Midwest Refining Company in 
Casper. 


Sunray Oil Company, operating un- 
der receivership with C. H. Wright, re- 
ceiver, has started operating its new 
natural gasoline plant at Sunray, Texas, 
in Moore County, Panhandle district. 
The plant has a rated capacity of 19,000 
gallons per day. 


Tide Water Oil Company recently 
completed installation of a cracking coil 
said to have the largest throughput of 
any similar coil yet constructed. The 
unit is equipped with one of the largest 
fractionating columns constructed for 
incorporation in pressure distillation. 
The coil was erected for the company 
by Lummus Company which fabricated 
the tower in the shops of its parent 
company, Babcock & Wilcox Company. 
The tower is 12 feet in diameter by 93 
feet high, constructed for an internal 
working pressure of 150 pounds per 
square inch and weighing 360,000 
pounds. Fusion welding was used 
through and X-ray photographs were 
taken of every weld to assure uniform- 
ity. Completion of the new cracking 
coil unit at the Bayonne refinery, which 
involved a number of interesting de- 
partures in such work, provides the re- 
finery with facilities for the production 
of additional high octane rating motor 
fuel. 









Roto Combination Head and 
Universal Joint. 





ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I. D. and up 





THE ROTO COMPANY 


Sussex Avenue and Newark Si. Newark, jp 4 


Roto Special 6-way Drill Head and 
Universal Joint. 












DECEMBER, 1931 


Pure Oil Company, operator of the 
compression type natural gasoline plant 
built by unit members in the Van Field, 
East Texas, has installed two more 
units in order to accomodate the in- 
creased casinghead gas production that 
has appeared since the proration al- 
lowance advanced to 50,000 barrels 
daily. This plant is now equipped with 
19 type X Bessemer compressor units, 
and is manufacturing from 40,000 to 
45,000 gallons of Grade AA natural 
gasoline daily. 


Sterling. Oil Refineries, Ltd., Moose 
Jaw, Saskatchewan, Canada, has com- 
pleted construction of a 1200-barrel 
daily capacity refinery at an estimated 
cost of $185,000. Don J. Baize was in 
charge of construction and will be op- 
erating superintendent. S. A. Hamilton 
is president of the company; James 
Pascoe and Hal Barrey are vice presi- 


dents; James Kennedy is secretary- 
treasurer; and L. D. Ohm is managing 


director (Refiner & N.G.M. October, 
page 132, September, page 120). 


Republic Oil Refining Company has 
completed and is operating its 6000- 
barrel refinery at Texas City in the 
Houston, Texas, refining district. The 
plant is equipped with Struthers-Wells 
distillation apparatus and Winkler - 
Koch cracking facilities, and operates 
on crude oil produced by Big Lake Oil 
Company, operating in Reagan County, 
West Texas. The company is a sub- 
sidiary of Plymouth Oil Company, a 
Benedum and. Trees interest. D. W. 
Hovey, formerly with Waverly Oil 
Works, Pittsburgh, is vice-president 
and general manager of the Texas con- 
cern. 


Vv CHANGES V 


Diamond Refining Company has pur- 
chased from Butler & Calhoun at Over- 
ton, East Texas field, the refinery orig- 
inally erected by Rusk County Refining 
Company. The plant is being operated 
at about 300 barrels throughput daily. 


Grayburg Oil Company’s refinery lo- 
cated in the southern section of San 
Antonio is now scheduled for dis- 
mantling, with the work to be com- 
pleted by August J, 1932. Plans for a 
new refinery which may be erected on 
a site outside of the city limits acquired 
by the company some time ago, have 
not been confirmed, although it is re- 
ported that the company contemplates 
such a move. 
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Maple Leaf Petroleum, Ltd, has been 
organized to take over the old Maple 
Leaf Oil & Refining Company, Coutts, 
Alberta, Canada. J. P. Akolt, Denver, 
Colorado, is head of the new company 
and reports state that it is planned to 
modernize and expand capacity of the 
plant and the company’s operations in 
Alberta. 


Philgas Company is the new name of 
the former Philfuels Company, accord- 
ing to recent announcement by G. G. 
Oberfell, president of the company, 
which is a totally owned subsidiary 
of Phillips Petroleum Company. No 
changes in financial interest, company 
policies, personnel, or location of of- 
ficers are involved. 


Rio Grande Oil Company of Texas, 
with headquarters in Los Angeles, is 
operating in receivership in equity fol- 
lowing request for such action by 
Barnsdall Oil Company and Interstate 
Equities Corporation. All outstanding 
stock of the company was owned by 
Rio Grande Oil Company of Delaware. 


Southport Refining Company’s 5000- 
barrel daily capacity skimming and 
cracking plant, located in New Orleans, 
was acquired by the E. L. Chapman 
interests of Fort Worth, Texas, effec- 
tive December 1, and will bé operated 
on crude controlled by the new owners 
in the East Texas field and also the 
Urbana, Arkansas, district. The East 
Texas crude will be transported by tank 
cars from a rack in the Overton sec- 
tion of the East Texas field, while the 
Urbana crude will be moved by river 
barges to the plant. 

Chapman has announced that U. S. 
Refining Company of Louisiana is be- 
ing organized to operate the plant and 
to later engage in the retailing of re- 
fined products. The officers of the com- 
pany are: E. L. Chapman, ‘president; 
S. E. Wilson,. Jr.,. vice-president; and 
Mr. Gilbert, formerly with Kettle Creek 
Refining Company of. El Dorado, Ar- 
kansas, secretary-treasurer. Gilbert is 
also to be plant superintendent. 


The Texas Company of California 
has postponed action on letting a con- 
tract to rebuild its Kettleman Hills 
gasoline plant which was destroyed by 
fire last summer. The company owns 
valuable gas contracts: in the field, but 
no immediate. decision on’ construction 
of another absorption plant is expected. 
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Designed for Oil, Gas and Pulverized 
Fuel Firing 





PEABODY 


Peabody Engineering Corporation 


46 EAST 41ST STREET, NEW YORK 

















MISJUDGED 


... because 
—-—- «@ 
size 


It isn't always size that counts— 
especially in steam traps. Traps 
three or more times the size of a 
Sarco will not drain any more con- 
densate . . . because a big, cum- 

! eS: bersome bucket or float trap ¢an- 
not discharge any more condensation than will pass through its pin-hole dis- 
charge orifice, regardless of size of its pipe connection. 

Although Sarco Steam Traps are no larger than a street ell, they discharge 
condensation continuously, as fast and as long as it forms. They waste no time 
waiting to fill and empty a bucket, and need no pool in which to swim a float. 

The only moving part is a thermostatic element, which is operated by the 
slight difference in the temperature between water and steam. 

Sarco Traps cost only | /3 the price of big traps and can be screwed right 
into the pipe line without the usual installation costs. 


FREE Trial 


Let us send you a Sarco on 30 days’ free trial. If it 
doesn’t sell itself, return it at our expense and there 
will be no charge. 

Write for Catalog S-95, or mail the convenient 


Wins 3s ae es 


183 Madison Ave., New York, N. Y. 
Branches in all Principal Cities 
SARCO CANADA, LIMITED, Federal Bidg., Toronto, Ont. 
WALKER, CROSWELLER & CO., 
20 Queen Elizabeth St., London, S. E. 1 









SARCO CO., INC., 
183 Madison Ave., New York, N. Y. 


() Send a Sarco Steam Trap on 30 day’s 
free trial. 
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~ Automatic Tank Gauge 


JURS Co 


LOS ANGELES, 


DENVER, TULSA, 


SHAND 


NEW YORK, 





3 ChampionsF or Safety Sake 
For New or Old Storage Tanks 


1—Full Flow Vacuum and 
Pressure Vent Valves. 


2—Automatic Tank Gauge. 
3—Safety Internal Tank Valve 


Bulletin No. 52 sent u.0n request. 





Vacuum and Pressure Vent Valve 


BERKELEY, 
O,. CALIFORNIA 


SEATTLE, 


REG.Us. PAT.OF® 
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HOUSTON Safety Internal Tank Valve 

















100% AUTOMATIC—without HUNTING 


with TAG BALANCING Control 
le. 


iin of the te with the perfect ac- 





tion of the famous TAG Pilot Ball 

Valve, an extremely simple but 
wonderfully effective BALANCING fea- 
ture is now available as standard con- 
struction without increase in price on all 
TAG Recorder-Controllers and Indicating- 
Controllers whether for temperature, 
pressure, flow or level. 





TAG Indicating 
Controller 


This Balancing feature insures full- 
floating action of the diaphragm valve, 
entirely eliminates over-control tendencies and “hunting.” 
It is achieved without complicated, trouble-inviting capil- 
lary spools, internal or external capacity tanks and fixed- 
lag arrangements. This latest TAG develupment furnishes 
100% automatic control by its ability to maintain the dia- 
phragm valve opening at the required demand point over 
the full range of valve opening. It also permits the opera- 
tor to change his setting point anywhere within the range of 
the controller without fear that the controller will “go into 
a swing.” 


Write TODAY for your copy of the New TAG 
General Catalog No. 1000-52. It’s FREE! 


Gy pakst AABUE MEG. COg 


* Park & No d Aves., Brooklyn, N.¥ 














REVENUE 


from PRESSURE RESIDUUM! 





Six refineries are using Kelly filters to remove car- 
bon-and-lime from pressure still residuum to produce 
a marketable fuel. 


Operating data show an average capacity of 1000 
barrels daily per filter, (No. 450 Kelly), and an op- 
erating cost of about 4c er barrel. 
Write us for details of this process. 


( OLIVER U NITED FILTE RS 





= _ING 
. — \ r, 
SAN FRANCISCO NEW YORK 
Federal Res. Bank Bldg. 33 West 42nd St. 
CHICAGO TORONTO 
221 No. La Salle St. 330 Bay Street 
LONDON PARIS 


150 Southampton Row 26 Rue de la Pepiniere 


Factories—Oakland, Cal., Sazelton, Pa., Peterburough, England 
Cable Address: Oliunifilt 








re bee ee ek le i tte Bk eee 














New Equipment for the Modern Plant 











Precision Apparatus 


PODBIELNIAK ANALYTICAL AND 
RESEARCH LABORATORIES 


Podbielniak Analytical and Research 
Laboratories, Tulsa, Oklahoma, announces 
changes and improvements in its appara- 
tus for low temperature fractional distil- 
lation analysis. It is standard precision 
Model A, which retains all the advan- 
tageous features of previous models and 
incorporates many radical improvements. 

The outstanding feature of this new 
model is its great versatility and flexibil- 
ity. With only minor adjustments it may 
be used for the analysis of samples rang- 
ing in volatility from manufactured and 
natural gases to motor fuels and absorp- 
tion oils with fully as much convenience 
and accuracy throughout as if the appara- 
tus were specifically designed for the 
particular sample analyzed. 


aH 8 


7H 





























The analysis of highly complex gases 
by fractional distillation and supplemen- 
tary tests is simplified and rendered more 
accurate by the fraction collection ar- 
rangement included in the new model. 
Greater sensitivity and accuracy have 
been secured by radical changes in the 
design of fractionating columns. The 
columns are made in two parts, the dis- 
tilling tube being entirely separate and 
removable from the sleeve-type vacuum 
jacket. This construction permits the use 
of any type of distilling tube and bulb 
best suited for a particular analysis with 
standard vacuum jacket. 

The disilling tube is free from all bulky 
seals and therefore from any unnecessary 
holdup of liquid detrimental to sharp 
fractionation. 

A novel metal reflector replaces the 
conventional silvering in the vacuum 
jacket over which it is 50 per cent superior 

















Model A (Vapor recewwing bottle tank, liquid air container, vacuum pump 
and buret leveling bottles not shown) 





in thermal insulation. A new type of 
barometric manometer is supplied which 
can be easily cleaned, refilled with mer- 
cury and re-evacuated without dismount- 
ing from the apparatus. 

The apparatus has been re-designed 
throughout with many other features 
which are all described in Circular No. 
4, which can be had from the manufac- 
turer. 

The new high temperature frac- 
tional distillation analysis apparatus is 
presented in circular No. 7, both treat- 
ments giving detailed description of the 
instruments. 

At the same time new bulletins have 
been prepared covering the work of the 
laboratory in analytical, consulting and 
research service, as well as its work in 
glass blowing and construction of spe- 
cial scientific apparatus. Dr. Podbiel- 
niak has also perfected a radically new 
type of thermos container and a special 
packless and leakproof sample contain- 
er valve and the description of these 
products is presented in Bulletin No. 
4. Price lists Nos. 40 and 60, covering 
the equipment mentioned above, are 
also available from the Peodbielniak 
Analytical and Research Laboratories, 
Medical Arts building, Tulsa. 


Ground Rods 
COPPERWELD STEEL COMPANY 
Copperweld Steel Company, Glassport, 
Pennsylvania, has placed on the market a 
copper covered steel ground rod especially 
suitable for grounding oil pipe lines. 
The installation chart shown herewith 
illustrates how pipe lines are tested for 
stray electrical currents. Data obtained 
from such tests is useful in reducing 
electrolysis and its corrosional effects, 
Detailed information concerning the 
ground rods and their application to pipe 
line stray current detection may be ob- 
tained from Copperweld Steel Company, 
Glassport, Pennsylvania. 


Rotary Condensation Meter 
AMERICAN DISTRICT STEAM CO. 

American District Steam Company of 
North Tonawanda, New York, is now 
building the Adsco Rotary condensa- 
tion meter in two small sizes, one with 
250 pounds capacity per hour, and the 
other 500 pounds per hour. 

These new meters are similar in de- 
sign to the larger Adsco Rotary me- 
ters which have been widely used on 
district heating and industrial steam 
lines for many years past. 

The Adsco Rotary is a bucket type 
meter, containing six identical buckets 
locked in position at the rotor axis. As 
the buckets are filled, the weight of 
the condensate causes rotation, dis- 
charging the buckets and bringing 
empty buckets successively into posi- 
tion for filling. The revolutions of the 
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rotor are transmitted to the dial which 
registers the measurement in pounds. 

Adsco rotaries are available in a com- 
plete range of sizes from the new 250 
and -500--pounds capacities to 6000 
pounds water per hour. The ease of 
cleaning the entire meter is one of the 
outstanding features. 





HAPLIN-FULTON GAS REGULATORS have 
proved their claims for efficiency by their service 
types of control conditions. Engi- 


records in all 


Lubrotite Gate Valve 


READING-PRATT & CADY COMPANY 


Reading-Pratt & Cady Company, Inc., 
Bridgeport, has announced production of 
a new type gate valve for use in gas and 
gasoline lines, as well as for general re- 
finery use. 


neering skill has labored more than 40 years to bring 
these regulators to the peak of reliability. C-F per- 
formance the world over shows this skill has been re- 
warded. The Gypsy Oil Co. employs C-F Regulators 
at their Earlsboro, Okla., plant. Why not put these 
regulators to work on your job today, and in this ac- 
cepted way obtain the most effective regulation avail- 
able to you. 


Our catalog will give you complete information 
concerning this equipment 


THE CHAPLIN-FULTON MFG. 


















































COMPANY mer 
28-40 PENN AVE. PITTSBURGH, PA. C 
in 
N 
tr 
of 
th 
th 
m 
ca 
th 
cc 
pz 
ja 
ja 
Ww 
M 
ULMOSAN Sol or ie . 
Let PUL €2 ve Reading-Pratt & Cady Valve 
Vy r° Safet Problems! This valve, called the “Lubrotite” by Lt 
OU fe e the manufacturers, has an unique duct mc 
system for introducing a lubricant seal ru 
between the seating surfaces. It is de- wl 
Pulmosan Hose Mask No. 1 signed to seat sane eden though the seat- is 
} 7)..7 ing surfaces have been damaged by de- 
Designed for use in confined pe pati, Osan near abrasion or corrosion. The eetiee 
quarters, such as tank cars, HOSE | [ASK facturers claim the valve will unfailingly 
manholes, etc., where funnel NI hold gasoline and kerosene. 
may be extended to a source of Full details concerning Lubrotite valves 
fresh air. Outfit consists of face may be obtained by writing Reading-Pratt 
mask with 25-ft. non-collapsible, & Cady Company, Inc., Bridgeport, Con- 
kink-less, l-inch hose, with con- necticut. 
necting pad, hook and funnel— 
all contained in neat, sturdy * 
carrying cass. The coupon Electric Valve Control 
brings detailed information and MERCO NORDSTROM VALVE CO. 
interesting prices on this, and Electrically modernized and remote con- 
other types. trol equipment for use in the operation of 
large size valves has been developed by 
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Electric Controlled Valve 


Cutler-Hammer valve control system used 
in conjunction with a 30-inch “Venturi” 
Nordstrom valve. 


This control system can be set in con- 
trol houses or in the central operation 
office distant from the actual location of 
the valve, and by means of these controls 
the valves in the different lines can be 
manipulated. The quarter turn and lubri- 
cating features in Nordstrom valves make 
them particularly adaptable to remote 
control systems. Engineers of the com- 
pany also report the development of steam 
jacketed valves suitable for use in steam 
jacketed piping for handling fluids, for 
which all-iron valves are satisfactory. 


Motor Operated Valve 


AUTOMATIC TEMPERATURE CON- 
TROL CO., LTD. 


Automatic Temperature Control Co., 
Ltd., Philadelphia, has added to its line of 
motor operated controllers a compact, 
ruggedly built unit known as Type 1 
which has several unique features and 
is designed to handle valves of either the 
rotary or slide 
stem types. 

This new con- 
troller is shown 
mounted with a 
single seated globe 
valve as_ supplied 
for high pressure 
gas using inspira- 
tor type burners. 
For low pressure 
gas using inspira- 
tor type burners, a 
butterfly valve is 
available, while for 
steam or water at 
pressures up to 250 
pounds a tight 
seating globe valve 
having single seat- 
ed pilot is recom- 





Mate en siebn 


On gas fired in- 
stallations, by-pass piping and by-pass 
hand valves can be eliminated, as pro- 
vision is made at the control valve for 
minimum fuel supply. The controller 
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Carbondale Refrigeration 
<i> sr Refiners 


Design of Complete Wax Plants—Absorption and 

Compression Refrigerating Machines—Wax Dis- 

Send for a ~ * tillate Chilling Machines—High Pressure Filter 

~ oe Presses—Paraffine Wax Sweaters — Heat 
Exchangers and other Refinery Equipment. 


CARBONDALE MACHINE COMPANY, CARBONDALE, PA. 
SALES OFFICES 

New York Los Angeles Buffalo Chicago Pittsburgh Tulsa Kansas City Philadelphia Boston 

| hae ne crane 
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The Martin-Decker Pulsation Dampener 













Ideal charts from recording gauges for 
compressors, pumps, pressure controllers, 
orifice meters, U tubes, draft gauges, or 
any type of p perated devices, are 
possible with the Martin-Decker Pulsation 
Dampener. Vibration of indicating gauge 
pointer is eliminated. 


Standard Gauge Connections. Stainless 
Steel Stem with brass body, or all stain- 
less steel. Reasonably priced. Immediate 
Delivery. 





Unconditionally Guaranteed by the 
Manufacturer 


MARTIN-DECKER 
CORPORATION 


3431 Cherry Avenue, Long Beach Calif. 














THE CAMPBELL ENGINEERING CO. 
282 South St., Newark, N. J. 


Without obligating us in any way, please 
send information on f the Watermelon bg > 
or e 


of Steam Control Oil Stills; 0 ¢t 


Pumpkin Seed Type, [) the Tar Baby Oil 
Burner for burning [) Fuel Oil, [1 ater 
Gas Tar, [) Acid Sludge, [) Residue Fuels. 
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valve may be located in either a vertical 
or a horizontal pipe line as found more 
convenient. 

A screw shaft geared to the motor im- 
parts straight line motion to the operat- 
ing yoke, and by means of this yoke a 
valve can be operated from closed to open 
position within two seconds time. 

Positive valve positioning is assured 
with this unit as declutching takes place 
before the motor comes to rest. This 
novel design of power transmission pre- 
vents valve jamming or sticking at either 
extreme of its stroke. 

Complete information on the motor op- 
erated control valve may be obtained by 
writing Automatic Temperature Control 
Company, Ltd., 34 East Logan Street, 
Philadelphia. 


Wick Oil Cup 


THE LUNKENHEIMER COMPANY 


The Lunkenheimer Company, Cin- 
cinnati, Ohio, has placed on the market 
a new type of wick oil cup, known as 
the “Glasswick” oil cup, which provides 
the advantages of automatic lubrication, 
visibility of oil supply, maintenance of 
constant oil level with consequent uni- 
form feed, and ease in replenishing the 
oil supply. 








Wick Oil Cup 


The “Glasswick” oil cup has a capac- 
ity of approximately four ounces of 
oil. It consists of a steel cup with a 
shut-off cock in the shank, and a glass 
bottle which fits over the top of the 
cup. The bottle is held securely to the 
cup by means of a steel wire and clamp. 
Tight closure between glass bottle and 
steel cup excludes dirt. 


When placed in service, the steel cup 
is filled with oil. .The glass bottle is 
also filled and placed in an inverted 
position over the steel cup. Visible 
presence of oil in the glass bottle is as- 
surance that the steel cup is full and 
the wick is absorbing sufficient oil to 
insure a constant uniform feed to the 
bearing. 

The desired rate of speed is obtained 
by determining the number of strands 
of wick to be used, and the oil then 
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feeds at a uniform rate; the cup needs 
no further adjustment. 


When replenishing the oil supply, a 
number of spare bottles can be filled in 
the oil room, carried in a basket or box 
to the bearings and the empties replaced 
with full bottles. 

The cock in the shank permits shutting 
off the flow when the bearings are idle, 
making it unnecessary to remove the 
wicks to stop the feed. This shut-off 
feature also conserves the oil supply when 
machinery is not running. Further, it 
provides an accumulation of oil to flush 
the bearing when the cock is opened. Aft- 
er the accumulated oil runs out, the 
“Glasswick” feeds at the predetermined 
rate. 

A copy of booklet F-532 containing 
complete information and list prices will 
be sent upon request. 





STORAGE TANKS 


FROM TANK CARS 


2,000 to 13,000 Gallon Capacities 
Lowest Prices 
ERMAN-HOWELL & CO., Inc. 

332 So. Michigan Ave., Chicago, [Illinois 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 























Non ~ Slipping 


Square and Triangular Mesh 


Floor Gratings and Stair Steps 


The strongest and lightest 


Bridge and Floor Slabs 


(Monolithic) 


Catalogue and Prices on request. 


KERLOW 


Steel Flooring Company 


222-228 Culver Avenue 
JERSEY CITY, N. J. 


See Telephone book for Representatives 
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Tube-Turns 
TUBE-TURNS, INC. 


Tube-Turns, Inc., 1303 South Shelby 
Street, Louisville, Kentucky, announces 
the Series 1R Tube-Turns, a new series 
of seamless, uniform-wall fitting for pipe 
welding. 

Like other Tube-Turns, the new Series 
1R fittings are made by the Tube-Turn 
process to produce uniform wall-thickness 
at all points and to give a uniform radius, 
as well as to eliminate locked-in stress in 
the metal. The new Series 1R has the 


same outside diameter, the same inside 
diameter and the same wall thickness and 
wall tolerance as the pipe with which it is 
used. 





Tube-T urns 


The addition of the new Series 1R 
rounds out and completes the Tube-Turn 
line, according to the announcement, af- 
fording 45 degree and 90 degree elbows 
and 180 degree return-type fittings for 
welding in sizes three-quarter-inch to 20- 
inch and in virtually all the weights re- 
quired in modern piping. 


Series 1R are now carried in stock by 
all Tube-Turn distributors. Completely 
descriptive literature on this new line is 
available upon request. 


Heavy Duty All-Steel Gages 
CROSBY STEAM GAGE & VALVE CO. 

Crosby Steam Gage & Valve Company, 
30 Church Street, New York City, an- 
nounces the Crosby heavy duty all-steel 
gage, Style AIH, which is designed to 










Crosby Gage 
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ASBESTOS FILLING 





ie ee 


METALLO REFINERY TYPE 


1000 » » 


METAL-ASBESTOS 
GASKETS 




















Recent shipment of 3,180 Metallo Style 1000 Refinery Type 
Gaskets for Series 30 flanges 


Whether you use Dubbs, Cross, Tube and Tank, Jenkins or Lewis 
Cracking Process, you can rely implicitly on Metallo Refinery Style 
1000 Gaskets for all tongue and groove, male and female joints, 
and extra heavy flanges. Constructed with double jacket of corru- 
gated Armco Iron, Steel, Monel Metal, Aluminum, Copper - or 
Chromium Alloys, with filling of Asbestos, it is particularly adapted 
for any joints on cracking stills where pressures are up to 2,000 
pounds, and temperatures up to 2,000 degrees Fahrenheit. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK — NEW JERSEY 
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COMPRESSED ain 
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On OR Tas 


W. N. BEST High Pressure 
Oil B 


W. N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 
295 Fifth Avenue, New York City 


W. N. BEST Oil 


are 


dependable, efficient, economical, : 
non-clogging atomizers of fuel oils,’ 


tars, acid sludges and still bottoms. 


Write for catalogs. 
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give accuracy and long life on severe F 
service where rapidly, pulsating pressures t 
and vibration are to’ be combatted,; such f 
At left: A Hortonspher- e . 
sik teed tn tes as on high pressure, . high- temperature € 
oil compeny for storing oil cracking, modern high pressure steam I 
a highly volatile product. stations, and synthetic chemical plants. b 
! ; The tubes .are completely machined , 
Below: Typical view of from a solid bar of special alloy steel. The 
a Horton platework in- aad oe at's ‘ r 
eT AS er inachining includes precision boring and i 
finery. turning, concentric, and the threading of 
the heavy end sections. The tubes are 
rolled to shape and radius, heat treated ‘ 
and tempered. P 
The tube is attached to socket and tip o 
by threads forming a mechanical joint. 
The bearings are of stainless steel le 
hardened and polished. Cz 
HOR | ON The sector and pinion are wide faced tk 
and forged to give the tough core re- Ww 
quired to withstand the blow of extreme ul 
PROD C & vibration and pulsation which will break pl 
U | hard brittle teeth. The teeth are ma- 
chined, then hardened and chromium 
] plated. The complete operating mechan- 44 
cover a ism of the gage is carried on the socket. 


The socket is of forged steel. It ex- ox 
tends well below the case and is milled to bu 
provide a wrench-fit, so important in 
making up a tight joint on high pressure. 

The case is dust and moisture proof; 
the glass bears against a gasket and is 
held in place by a screwed retaining ring. 


Tank and 
Plate Work 
Requirements 








I 

UR nearest office can give you tion-stopping Wiggins Roofs, cyl- Motor Starter Pe 

useful data and cost estimates indrical tanks, pressure storage . - ma 

on any tank, roof or refinery plate- containers — for volatile sates, ELECTRIC CONTROLLER & MFG. CO. pe 

work in which you are interested. yao pyoderma Electric Controller & Manufacturing of 

Our experience as steel fabricators al! types of retinery plat “ Company, 2700 East 79th Street, Cleve- wi 

and erectors, our unsurpassed shop We will gladly submit designs lei ‘aamemiekad t miak maaee die di 

equipment and our trained erection and estimates to meet your re- ¢ NI : eee 

crews enable us to meet any re- quirements. Prompt shipment from known a the No. 1 Type ZEO — the gea 

quirement anywhere promptly. one of our four plants and erec- line explosion-proof starter, which has incl 

In addition to Horton storage tion anywhere by our crews. been officially approved by the Under- all- 

tanks of A. P. L, special, or our Before completing any plans get writers’ Class 1, Group D, hazardous lo- mat 

own design, we supply evapora-_ full information on our products. cations. rim 

The enclosing case is sufficiently strong ana 

CHICAGO BRIDGE & IRON WORKS —** ‘##t © prevent the tranmission of 
CN ies ode COTE D4 0a 00 1255 Burt Bldg. New York........ 3102 Hudson Terminal Bldg. 
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Just Off the Press 


PETROLEUM DICTIONARY 
By HOLLIS P. PORTER 


Member of American Society of Mechanical Engineers, 
American Petroleum Institute. 

This work grew out of a demand for some source 
of definition for the terms used by the petroleum in- 
dustry. It contains 3,000 definitions of words used 
constantly by all phases of the petroleum industry. It 
was published early in 1931 and has found its way 
into engineering departments, legal departments and 
land —— of producing concerns, as well as to 
the desks of executives of the petroleum industry. 

Manufacturers also find it valuable for reference. 
Advertising agencies find it a valuable addition to the 
library. 

234 Pages, 6 x 9, cloth bound, Price Postpaid, $3.00 
Send order to 


THE GULF PUBLISHING CO., P. O. Box 1307, Houston 
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any flame that may occur within the case 
to surrounding atmosphere, and _ the 
flanged joint between the upper and low- 
er parts of the case is of sufficient 
length to cool any gases formed within 
before they can come in contact with the 
surrounding atmosphere. 

The contactor mechanism and overload 
relays are mounted on a slate base which 
is removable from the case. The main 
contacts and overload relay contacts are 
oil immersed and all working parts are 
kept well lubricated and protected from 
corrosion by capillary attraction of the 
oil. 

The terminals are located above the 
level of the oil so that the oil will not 
cause deterioration of the insulation on 
the wires. This design meets the Under- 
writers’ requirements because the enclos- 
ure is heavy enough to withstand an ex- 
plosion. 

The maximum ratings of this starter 
are 5 H.P., 110 volts and 10 H.P., 220, 
440 and 550 volts. 

For controlling these starters, the 
EC&M Type EO explosion-proof push 
button may be used. 


All-Welded Rolled Steel 
Gear Blank 


LUKENWELD, INCORPORATED 


Lukenweld, Incorporated, Coatesville, 
Pennsylvania, has developed and is now 
manufacturing all-welded rolled steel 
gear blanks for use in the manufacture 
of cut gears. The welded steel blank, 
which can be employed in the manufac- 
ture of spru, herringbone and helical 
gears, can be made any size from 24- 
inches outside diameter, up. While the 
all-welded gear blanks are ordinarily 
made from S.A.E. 1020 carbon steel, the 
rims can be furnished in steels of special 
analyses if desired. 

The hubs of the all-welded gear blanks 
are first gas-cut from solid rolled steel 
of the thickness to give the desired hub 
diameters. The webs are gas-cut from 
rolled steel plate, as are the ribs, the lat- 
ter being formed into channels of the 
required section. The webs are arc welded 
to the hubs, and the reinforcing channels 
are welded to the hub structures. The 
final operation consists of circular bend- 
ing of the gear ring, and arc-welding in 
position to form the finished gear blank. 
Before shipment, all of the welded gear 
blanks are carefully annealed under 
Ppyrometric furnace control. In the manu- 
facture of these blanks, no patterns are 
required, as the gas-cutting and arc-weld- 
ing are done with blue prints of the gear 
design as the guide. 

The major advantages of the all-welded 
gear blank, however, from the standpoint 
of both the gear manufacturer and the 
gear user, are the purity and homogeneity 
of the thoroughly-annealed rolled steel 
from which the gear blanks are made. 
Rolled steel is characterized by marked 
freedom from blowholes, gas pockets, 
hard or spongy spots and other defects. 
The gear rings, therefore, can be uni- 
formly cut. 
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A maze of piping—a maze of problems in 
design! A typical installation recently 
completed by Power Piping Company— 
over 83 carloads of fabricated piping with 
accuracy and dispatch! Yet not unusual 
for this organization, experienced in de- 
signing, fabricating and erecting, 
and in furnishing technical as- 
sistance for any particular need! 
Put your piping problems up to 





POWER PIPING CO. ¢ PITTSBURGH 
sti 


The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 
Used by all big producers because of 


the intensive movements. 












Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 



























ITEMS ABOUT MANUFACTURERS 





American Meter Company has acquired Re- 
liance Manufacturing Company and Reliance 
Iron Works of Alhambra, California, with a 
new company being formed under the name of 
Reliance Regulator Corporation to conduct 
these properties. The management of the for- 
mer Reliance interests will be retained intact 
and no changes in the present personnel of the 
Regulator division are being contemplated. It 
is announced that Walter M. Thompson, presi- 
dent, and other directors of the former Re- 
liance companies, will be elected to the board 
of Reliance Regulator Corporation, as well as 
the additional members who will represent the 
new interests. 


American Meter Company manufactures a 
complete line of displacement meters, orifice 
meters, rate volume controllers, as well as gas 
and meter testing apparatus for the Oil and 
Gas Industries. The company is now in a po- 
sition, through Reliance Regulator Corporation, 
to add to its specialization in gas measurement 
the problems relating to gas regulation, which, 
with the growth in semi-high pressure distribu- 
tion, have become more and more closely re- 
lated. 


The Automatic Temperature Control Com. 
pany, Inc., of Philadelphia, announces the 
opening of a branch store at 1509 Santa Fe 
Avenue, Los Angeles. 


Air Preheater Corporation, manufacturers of 
the Ljungstrom Regenerative air preheater, 
Wellsville, New York, announces that it is 


















For mixing 
LUBRICATING OILS 
LIME AND OIL 


FULLER’S EARTH & OIL 
ALL LIQUID CHEMICALS 
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now represented in Washington, D. C., by 
Irving M. Day, with offices in 306 Chandler 
building. 


American Manganese Steel Company an- 
nounces the removal of its Chicago office from 
333 North Michigan Avenue to Room 1414 
McCormick building, 332 South Michigan Ave- 
nue, where the company is located with its 
parent company, American Brake Shoe and 
Foundry Company. A telephone trunk line is 
maintained from the Chicago office to the gen- 
eral sales office at Chicago Heights for the 
convenience of its customers. E. R. Dou xzherty 
has joined the sales force of the company and 


will work in the Chicago sales office and sur- 
rounding territory with E. F. Mitchell, district 
manager, in the sale of Fahrailoy castings. 


J. D. Brance, industrial engineer, Houston 
and factory agent for Falk Corporation, Louis 
Allis Company, Electric Machinery Manufactur- 
ing Company, Maloney Electric Company, Mar- 
quette Electric Switchboard Company, James R. 
Kearney Corporation, and Gates Rubber Com- 
pany, has recently moved to new headquarters 
at 910 St. Charles Street, where he will have 
warehouse space and display room for the vari- 
ous lines of equipment of the above factories. 


H. Belfield Company, of Philadelphia, manu- 
facturers of valves, regulators and fittings since 


1836, has opened a branch office and warehouse 
at 1509 Santa Fe Avenue, Los Angeles, where 
a complete’ stock is now carried for the oil 
and gas industry. 


EXPLOSION-PROOF 


MIXER $ 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and Tiquid chemicals. ' 
They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix... . more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 
«Ihe Hy-Speed Age» 
..... the Solution of your 
Mixing Problems. 


LSOP 


ENGINEERING 
COMPANY 


47 West 63rd St. 
New York City 
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Foster Wheeler Corporation announces the 
opening ofa branch office in Washington, D. C. 
This office will be equipped to handle inquiries 
for stationary and marine power plant equip- 
ment, and in general all products of the cor- 
poration. 

J. S. Malseed, a sales engineer of long ex- 
perience, has moved from New York to Wash- 
ington and will be in charge of the new office. 

The address is 726 Jackson Place, N. W., 
and the telephone number—National 9206. 








A. W. THOMPSON 


Fairbanks, Morse & Company, Chicago, an- 
nounces the appointment of A. W. Thompson, 
Pacific Coast manager for the past five years, 
as vice president in charge of manufacturing. 

Mr. Thompson graduated in engineering from 
Rennselaer Polytechnic Institute. in 1907. In 
1910 he went with General Electric Company, 
supervising during his ten years with that com- 
pany design and construction of the Erie works. 

In 1920 Mr. Thompson joined Fairbanks- 
Morse organization as general manager of the 
Indianapolis plant. He was transferred te San 
Francisco in.1926 to direct Pacific Coast sales. 


General Refractories Company announces the 
appointment of Harry S. Sleicher, formerly vice 
president of North American Refractories Com- 
pany, to its personnel. He comes to General 
Refractories Company in a’ sales capacity, and 
will maintain headquarters in the New York 
office. 


Hills-McCanna Company, 2349-59 Nelson 
Street, Chicago, has recently announced that, 
effective November 16, the South. Texas terri- 
tory is being handled by H. A, Paine Com- 
pany, 1309 Second - National Bank building, 
Houston. A. P. Wright, who formerly handled 
this territory for several years for . Hills-Mc- 


_ Canna Company, has been transferred to St. 


Louis to take charge of the entire Southern 
district for the company. H. A. Paine Com- 
pany is one of the oldest sales agencies han- 
dling refinery equipment in the South. 


Lincoln Electric Company of Cleveland, an- 
nounces the change of its New York office from 
136 Liberty Street to the new McGraw Hill 
building at 330 West 42 Street. 

The new offices include a showroom of equip- 
ment and. facilities for the demonstration of 
motors, welders, new electrodes and innovations 
in welding technique. Mr. G. N. Bull con- 
tinues as district manager in New York. 

Branch offices have also been established in 
Scranton and Allentown, Pennsylvania, D. Le- 
venson being in charge of the first and F. 
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Items About Manufacturers 








Shackleton covering the latter territory. Both 
men were formerly welding technicians with the 
Philadelphia office of Lincoln Electric Com- 
pany. 





R. B. HAL 


R. B. Hall Company’s president, R. B. Hall, 
has been appeinted representative of the oil, 
gag and industrial division of Rubberoid Com- 
pany, New York. He will maintain headquar- 
ters in Dallas. Mr. Hall was associated with 
Johns-Manville, Incorporated, from 1918 to 
1925, when he became representative in Dallas 
for the oil and natural gas division of Philip 
Carey Company of Cincinnati, with which he 
was connected until this fall. 


Mason Regulator Company’s acquisition of 
Neilan Company, Ltd., of Los Angeles, has re- 
cently been officially announced. Terms of the 
transaction were not divulged, but the deal is 
one of outstanding importance in the regulator 
business. In its particular field, the oil and gas 
industry, Neilan Company, Ltd., occupied a po- 
sition equal to that of the Mason Regulator 
Company in general industry. 

F. Kenneth Morrison, sales manager for Ma- 
son Regulator Company, explains that through 
the joining of the two companies the combina- 
tion is able to offer a more useful service to 
industries interested in control of process and 
power operations. The combined production and 
laboratory facilities and force of field engineers 
are now available at every industrial center 
throughout the United States. 

Complete engineering, manufacturing, sales 
and service activities will be maintained in both 
Boston and Los Angeles. The distribution net- 
work is considerably broadened. Mason-Neilan 
offices, managed by engineers thoroughly fa- 
miliar with the consolidated line of control 
equipment, are now established at the following 
points: Boston (Mason Regulator Company, 
1190 Adams street); Los Angeles, (641-651 
Santa Fe avenue) ; New York, (19 Rector street, 
R. B. Werey in charge); Chicago (400 North 
Michigan ave, under the direction of Arthur J. 
Foley and William P. Gearon) ; Pittsburgh (1301 
Clark building, in charge of Bruce Irwin); 
Montreal (Mason Regulator Company of Can- 
ada, Ltd., 686 Notre Dame Street, West, under 
the direction of H. L. and M. F. Peiler.) 

In addition to these main distribution points, 
stocks are to be carried in at least 32 other 
cities in the United States where they will be 
handled by the already-established Mason and 
Neilan’ distributors. World-wide distribution 
will be maintained through the extensive for- 
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“PRE-MIXT”’ Ready-Mixed 


ACID-PROOF CEMENT 


gives you these exclusive time-saving and money-saving 








features: 










Thoroughly Acid-Proof and Water-Proof, 
without acid-painting. 





2. It is ready-mixed, in powdered form. 





3. Gets its water on the job. You don’t pay 
freight on water. 





4. The hardening action is entirely chemical, 
—does not depend upon air for drying. 
Joints will harden all the way through. 






5. It sets fast. Initial set in one hour. Com- 
plete set in twenty-four hours. 








MAY WE SEND YOU A FREE SAMPLE? 


THE U. 8. STONEWARE CO. 


50 CHURCH ST., NEW YORK CITY 














































CAMPBELL WINS TEST! 


In a side-by-side 
competitive test 
against another 
prominent boiler 
feed water regula- 
tor, under actual 
plant conditions, 
the CAMPBELL 
Regulator won out. 
Seven CAMPBELLS 
were then ordered j 
and installed. 


Patented 





Regardless of your feed water regulating problems 
the CAMPBELL will easily take care of it. At the 
left, for example, we show five refinery boilers, all 
CAMPBELL equipped. The superintendent of plants 
says: 


“I am pleased to inform you that we have 15 
Campbell Boiler Feed Water Regulators in use in this 
district and they are taking care of our boiler feed 
regulations very satisfactorily. In fact they are the 
only regulators we have tried out that operated posi- 
tively and lived up to the claims made by the manu- 
facturers.” 


We will be glad to have you test out a CAMP- 
BELL, anywhere, in competition with any regulator. 
The utter dependability of the CAMPBELL—the 
fact that it has no moving parts in the regulating ele- 
ment, no thermostats, no links, no floats, no gener- 
ators, etc.—all of these points always win for the 
CAMPBELL. 


275 SOUTH ST., ATLAS VALVE COMPANY/ NEWARK, N. J. 
REGULATING VALVES FOR EVERY SERVICE 
Without obligating us, please send complete information on the following Atlas products: 
(| The Campbell Boiler Feed (] . Temperature Regulators [] Bronze Unions 











Water Regulator. () Pump Governors () Thermostats 
[] Reducing Valves [] Float Valves | [] Balanced Valves 
() Damper Regulators {) Swing Joint Fittings 
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| Short Flame Gas Burners 





| 
| 
Burn Rectifying Column Vapors 
and Still Gases 
WITH A SHORT FLAME 
Without Excess Air 


Over Six Thousand John Zink Burners in Use 


JOHN ZINK COMPANY 


Oklahoma Natural Gas Building—Phone 4-9838 
TULSA, OKLAHOMA 
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Heavy Duty Expanders for 
Still Tubes 


—_—e«, 


Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds 
Tube Expanders for Condenser Tvhes 
Hydraulic Pressure Pumps, 500 pounds 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 

Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 




















eign connections of Mason Regulator Company 
at London, various continental points and in 
Australia, New Zealand and the Far East. 


Northern Equipment Company, Erie, Penn- 
sylvania, announces the appointment of Irving 
M. Day, 306 Chandler building, Washington, 
D. C., as representative for Copes feed water 
regulators, differential pressure control valves, 
pump governors, condensate drainage controls 
and allied equipment, and the appointment of 
G. L. Simonds, Winter Haven, Florida, as rep- 
resentative for these lines in that territory. 











W. C. HEATH 


A. O. Smith Corporation announces the elec- 
tion of W. C. Heath as vice-president in charge 
of engineering, research and factory production. 
Mr. Heath, formerly vice-president in charge 
engineering and production for Fairbanks-Morse 
Company, with which organization he had been 
connected since 1909, has always emphasized 
the value of research in engineering. 


Tulsa Boiler and Machinery Company, at a 
recent meeting of directors, named the follow- 
ing new officers: Charles W. Flint, president; 
Stanley L. Spence, secretary and treasurer; M. 
H. Kotzebue was re-elected vice-president. 

No changes in policy or activities are con- 
templated for the present. 

The company manufactures refinery and gas- 
oline plant equipment in addition to contract 
work and jobbing various materials. 


Truscon Steel Company has taken over Berger 
Manufacturing Company’s building products di- 
vision at Canton, Ohio, and will continue to 
operate it as Berger building products division 
of Truscon Steel Company, continuing with 
Berger’s present policies and retaining on their 
staff their present selling organization. 


Worthington Pump and Machinery Company, 
Harrison, New Jersey, announces the appoint- 
ment of E. E. Hoffman, formerly assistant gen- 
eral sales manager for Wico Electric Company, 
as a member of the New York sales staff, where 
he will function as assistant manager. Under 
the direction of C. K. Hood, manager of New 
York district sales, Hoffman will have charge 
of the development, handling and expansion of 
all resale outlets ‘within the New York district. 
Announcement is \also made of the addition of 
E. S. Hiley and Earl C. Stewart to the com- 
pany’s rock drill division. Hiley was formerly 
manager of the New York sales office for 
Gilman Manufacturing Company, and Stewart 
comes to Worthington from the sales staff of 
Ingersoll-Rand Company. 
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VY CATALOGS ... BULLETINS Y 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Oil Burners 


Enterprise Oil Burner Company has published 
a new catalog featuring a number of improved 
types of oil burners. The catalog contains 32 
pages, presenting complete illustrations and de- 
tails of the burners, with specifications and 
data on fuel consumption and vital heating sta- 
tistics of interest to those using or specifying 
burners. It includes’ burners for application 
in power plants, where boilers are used. 

The catalog includes a new small oil burner 
known as AAA, adaptable to all types of heat- 
ing units requiring: a limited amount of com- 
bustion. A number of accessories manufactured 
by the firm:are also included. 

Copies of the catalog may be procured by 
addressing the company, . 2902. 19 .Street, San 
Francisco. 


Synchronous Motors 


General Electric Company’s Schenectady, New 
York, office has recently mailed out bulletins 
on a large number of electrical. products for oil 
field use, any one of which is available to oil 
companies upon request. 

Bulletin GEA-246C covers the general-purpose 
Synchronous motors “7500 Series” in four pages, 
fully illustrated, with a brief description on each 
individual part; Bulletin GEA-560B covers the 
constant-speed, single-phase motors, Type SCR; 
Bulletin GEA-1475 covers the single-phase verti- 
cal motors, Type SCR; Bulletin GEA-1483 cov- 
ers medium-speed alternating current generators 
for belt drive or direct connection, Types ATB 
and ATI; Bulletin GEA-1495 covers G-E 
bell type furnaces for annealing coiled steel 
strip; Bulletin GEA-1324A covers G-E air-draw 
furnaces for the quantity drawing of steel parts 
at temperatures up to 1200 degrees F.; Bulletin 
GEA-1519 covers the grid-type field rheostats; 
Bulletin GEA-821B covers CR2927 pressure and 
vacuum switches, diaphragm type; and Bulletin 
GEA-1522 covers the CR1062 motor-starting 
switch, the manual, across-the-line type for small 
induction motors. 

This late literature on General Electric prod- 
ucts is punched. for. conveniently filing in a 
loose leaf folder. 


Emulsions 


Glyco Products Company, Inc., Brooklyn, has 
issued a handy leaflet which contains many 
formulae which describe the preparation of 
emulsions of gasoline, naptha, turpentine, lin- 
seed and other oils as well as waxes. The leaf- 
let also describes ammonium linoleare, a soap 
whose most interesting characteristic is that the 
ammonia splits off, when exposed to air, leaving 
a film of linoleic acid. ‘The latter oxidizes and 
forms a water insoluble film. Further informa- 
tion will be furnished on request ‘to the ‘com- 
pany, Bush Terminal building, Brooklyn, New 
York. 


Electric Heat 


General Electric Company’s GEA-1146A bul- 
letin, issued in September, says that more and 
more, modern manufacturers are turning to elec- 
tric heat as a solution of difficult production 
problems. In this bulletin 24 pages are de- 
voted to presenting the various types of Gen- 
eral Electric furnaces, including the Metallic 


resistor units, box type, car type, elevator type, 
conveyor type and pit type; air-draw furnaces, 
rotary-hearth type, bell type, galvanizing ‘tanks, 
copper-brazing furnaces, enameling furnaces’ of 
the continuous type and the box type, and 
equipment for generating gas atmospheres.’ Gen- 
eral Electric Company will ‘gladly ‘forward a 
copy of this bulletin to interested persons. 


Instruments 


Hiergesell Brothers, Philadelphia, has issued 
general catalog H illustrating and describing 
their line of scientific instruments. 

Among the instruments shown: are barometers, 
burning test gauges, distillation equipment ‘and 
thermometers, emulsifiers, flash testers, hydro- 
meters, hygrometers, oil testing instrumerts, 
petroleum samplers and viscosimeters. 

A copy of catalog H may. be .obtained .by 
writing Hiergesell Brothers, Philadelphia, Penn- 
sylvania. 


Steam Separators 


Hagan Corporation, combustion and. chemical 
engineers, 304 Ross Street, Pittsburgh, has re- 
cently mailed out Bulletin No. 100, a 12-page 
illustrated presentation of the Hagan three-stage 
centrifugal steam separators. Distinctive fea- 
tures and principles of operation of the separa- 
tor are taken up fully, complete description of 
design and construction is given, and the need 
for this type of separator, with detailed opera- 
tion are covered in this bulletin. The working 
of the separator is further carried in a pictorial 
layout. 

Another bulletin, No. 101, has been issued by 
Hagan Corporation covering Hagan master reg- 
ulators, and 16 pages of description and pic- 
tures tell the story of this product in a brief 
manner. 

Either of these bulletins may be had by ad- 
dressing the office. 


Centrifugal Pumps 


Pennsylvania Pump and Compressor Com- 
pany, Easton, Pennsylvania, has issued two new 
bulletins, No. 216 which covers the OMS type 
of sleeve and ball. bearing: multi-stage centri- 
fugal pumps, and No. 217 which covers the 
LS type of single stage pumps. Both bulletins 
are cut for convenient insertion into loose-leaf 
files. Aside from the fact that both bulletins 
are fully illustrated for the reader of the de- 
tailed descriptions given, engineering drawings 
showing inside working parts of both types of 
pumps are carried, with labled figures for an 
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immediate key to understanding of the designs. 
Copies of either or both of these bulletins may 
be had upon’ request to the Easton office of the 
company. 


Turbine Pump 


Pomona Pump Company, Pomona, California, 
has issued bulletin 16-A, describing in 32 pages 
various ‘types and capacities of Pomona turbine 
pumps ranging in capacities from 15 to 5000 
gallons per minute. 

Pomona .turbine pumps are characterized by 
effective. water lubrication accomplished by ap- 
plication of the Goodrich cutless bearings. Pump 
heads can be furnished in three modifications: 
the. unidrive head, the flexible coupling head, 
and the belted head, all of which—with the ex- 
ception of the smaller’ sizes—are equipped with 
non-reverse _ ratchets. 

Copies of the catalog may be obtained by 
writing Pomona Pump Company, Pomona, Cali- 
fornia, for bulletin 16-A. 


Instruments 


Refinery Supply Company, Tulsa and Dallas, 
recently issued a new catalog describing the 
Ac-Me and R.S. specialties manufactured by it 
for use in the natural gas and gasoline indus- 
tries and products.manufactured by other con- 
cerns and sold by Refinery Supply Company. 

Products described in this catalog, No. 20A, 
include calorimeters, flow meters and recorders, 
combustion meters, carbon dioxide meters, ac- 
cessories to the above, gas analysis apparatus, 
gravitometers, gas analysis apparatus, mano- 
meters, mercury purifiers, vapor pressure bombs, 
oil thiefs, pressure vacuum pumps, slide rules, 
water columns. 

Copies of Catalog 20-A may be obtained by 
writing Refinery Supply Company, Tulsa. 


Instruments 


C. J. Tagliabue Manufacturing Company of 
Brooklyn, makers of instruments for indicating, 
recording and controlling temperature and pres- 


‘sure in industrial processes, has announced the 


completion of a new general catalog, consisting 
of more than 100. pages and now places under 
one cover the complete line of TAG controllers, 
recorders, dials, thermometers, hydrometers, oil 
testing instruments and moisture meters. 

There is information of active interest to the 
chemist, laboratory worker,. plant superintendent 
and, executive. The Tagliabue company will 
send a copy of it if the request is made on 
business letterhead. 


Please send to me, without obligation, free booklet described 


MANUFACTURER. 
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